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Addition Table

o

+ 1] 2 3{ 4] 5] 6 9 1011 12 |13
ol o 1 2‘ 3 L 5 6 911011 12 |13
1 a2 3l st 6] 7 10 11)12¢1371k
2 2 3 I 5 6 7148 11} 12~ 13 | 14 | 15
3] 3| s 5] 6] 7] 8 9 12 130 k| 15 |16
LY 41 5| 6} 71 8] 9|10 13 |14 | 15| 16 | 17
5 5 61 7 8 910 |11 ik | 15 16| 17 | 18
6 6| 7 8 9 {10 | 11 |12 15.] 16 | 17| 18 | 19 [
7F 71 8] 910 |11 |12 |13 16 |17 | 18 .19 | 20
8181 9] 1011 12|13 |1k 17 | 18| 19| 20 | a1
9f 910} 1112 |13] 1k |15 18119 |20 21 |22
1001012 )12 |13 |14 |15 |16 19 |20 | 21| 22 | 23
111|122 131k |15 ] 16 |17 20 {21 22| 23 | 24
2] 12} 13| 14 {15 |16 | 17 | 18 21 |22 | 23| 24 |25
13 f.13 j 14| 151 16 |17 | 18 | 19 22|23 | a2h| 25 | 26
b0 1k | 15) 16117 |18 19 {20 23 |34 | 25| 26 | 27
15§15 16| 17 | 18 |19 | 20 |21 2k 125 | 26 | 27 | 28
16F 16| 17] 18|19 |20 | 21 |22 25 | 26 | 27| 28 | 29
17§ 17 | 18] 19 |20 [217] 22 {23 26 | 27.] 28| 29 |30
18] 18] 19| 20|21 [22 |23 |24 |21 [28] 29 ] 30 |31
19] 19 20|21 |2 [23]2s fos | 28~ 29 | 30| .21 | 32
20} 20 21|22 j23 [oy|25.]26] %27 20 1730 {31 .32 | 33
21 de1|z22q{23 ]2y |25 | 26 [27] 307 5L | 32| 33 | 3k 3
22 J22+| 237 24 | 25 |26.f®7 | o8 : .31 {32 | 3353k | 35"
23 23 | 24 | 25 |26 [27 | 28 | 29.1. 32 |33 ] 34| 3536
N ENENES w28 |29 |30 1337 3k [ 35 ] 36 [ 37
25§25 |26 | 27 29 | 30 |31 34 |35 36| 37 | 38
26. %26 28- 30 |31 | 3¢ 35 | 36 | 37 | 38|39 |-
27 | 27 29 31 |32 [33 36 |37 | 38|39 ko
28 || 28 30 32 | 33 [34 37 |38 [ 39| k|80
29 || 29 31 .33 | 34 7| 35:; 38 [ 39| 40} M1 | w2
3? 34 |35 | 36 39 ] o} k1 1:.3__%_1




' Addition Table (continued)

’

+J 1617181942021 |22 23 [2k[25] 26 27 | 28] 29 | 30
0§ 16| 17| 18|19 20 |21]|22|23|pulas]|es]|er] 28|29 |30
1] 1819 f20fa1|22|23|an|os| 6] 2@w]28]2 [30]31
2j18{a9 |20 fe1e2|23jakjas|26] 27| 28|29 30 \31 | 32.
31192 |2afe2jaz3faes]os {26 |ar]2a8|2o9]30]31 ]33]
hbloo| o1 |2 |23 |2s o5 |26 27.]28]29]30f32]3[33]3
5fa1| 2 |23 |2k.|25 | 26|27 |28 |29] 30] 31 321 33 3&\ 35
62| 232y |25 |26 27| 28|29 [.30] 31] 32 .33 3k |35 | 36
Tje3fak|2 |26 |21 |28 |29,{30|31)32f33]3%]35 36 | 37
8iah|2s |26 27 | 28129 |30 |31 (32|33 ]3%]35]|36]37]38
992 | 26|27 |28 |29 | 30|31 )3 |33]3k|35]|36]|37|38]39
10§26 |27 |28 |29 |30 |31]3[33[3:]35]36]37]38[39] %0
11§27 {28 | 29130 |31+ 32 33 |34 |35] 36|37 |38 |39 |4 |k
12§ 2829 |30 [ 31 [.32 |33 31 35,1361 37| 38|39 40| k1| ke
13§29 ] 30 | 31 |32 {33 | 34|35 |36 37|38 39 | b0 | b1 | k2 | 43
14§30 31|32 [33 |3k [35]|36]37 [38] 30 [uo| b1 [bhe |13k
150 31 | 32 {33 |3+ |35 (36|37 |38 39| 40| 41 |k | 43 [Lk L5
160 32 |33 | 3% 135363738 |39 80| b1| 4243 |us]4 |46
17 § 33 [ 3% '35 |36 |37 |38 |39 |40 | k1| 42 | 43 | Lk |45 |46 [Fu7,
18§ 34 | 35|36 |37 |38 |39 |40 |41 |ue|u3|u|bs|us|nr |08
194 35 |36 137 [38 |39 40 |b1 [42 |43 ) k| ks |46 ] 47 [48 U9
PO ] 36 |37 [ 38 |39 |40 |41 | b2 |43 | 4| k5| 46|47 |48 |k |50
P1 § 37.0 38 | 39 {40 [ 41 [ 42 |43 {4k |45 46 {47 48]k |50 ] 52
P2 1038 139 50 | b1 | %2 |43 [ bk k5 | 46| 47 | 48 | b9 | 50 [ 51 | 52
P3 || 39 | 4Og| %1 [ 42 | b3 [ 4k f 45 | 46 | k7 | 48 | 49 [ 50 | 51 | 52 | 53
PL 4o | b1 [ k2 [ 43 | Bk [ 45 | 46 | 47 | 48| 49 | 50 |51 | 52 | 53 | sk
S || 414 42 | 43 | hheju5 | 46 [ %7 {48 [ 49|50 | 51 [ 52 |53 [s5k |55
P6 |l 42 | 43 | bh [ 45 [ 46 {47 [ 48 W9 50| 51|52 [53)sk |55 (56
27 43 [ bb | 45 [ 46 {47 [ 48 49 |50 |51 | 52|53 |5k |55 |56 |57
28 11 by | 45 | 46 |47 [ 48 | k9 | 50 s1 |52 | 53 54 155 | 56 | 57 | 58
PO b5 [ b6 [ 47 [ U8 Th9 |50 |51 [3Ry 53| 5k |55 [56 |57 | 5859
BO[ 46 | k7 | 48 |49 |50 [ 51 52 53 |5k 5556 573585960
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Multiplication Table .

Xfoj1j2a|3f 4| 5| 6| 7| 8 9] 11]12]13] 2] 15
ol.olololofl of of o] o] o o o} ol o ol ol o
1§ ofvjefsf v} 6 71 8] 9 w011 12] 13| w| 15
2 of2| v/ 6] 8[10] 12| 1| 16| 18] 20 22 | 24 | 26" 28] 30
3ol 3] 6] o215 8 ar|av] 27| 30| 33| 361 39| 52| %5
L Of 4} 8p12 | 16 | 20| 24 | 28| 32 36| Lo uh | L8] 52| 56, 60
> ) O 5710415120 }25] 30| 35] k0| 45| 50| 55| 60| 65| 70| 75
6 0] 612118 [ 24 | 30| 36| k2| 48| sk | 60 66 | 72 | 78 84| 90
TdolTlwbjer 2835 k2| ko] s6) 63] 70|77 | o1] 98]10m
8 J o] 8l16]2k |32 ko] 48| 56| 6s| 72|80 88| 96 J104 [112 | 120
9 J 0] 91827 [ 36 | 45| sk | 63| 72| 81| 90| 99 {108 {117 1126 | 135
10-1 0/10|20|30 | 40 | 50| 60| 70| 80| 90 |100 |110 [120 {130 [140] 150
11 § O0f11j22 33 | b | 55) 66| 77 | 88| 99 {110 121 {132 [1L3 |15k | 165
12 | o122 |36 | 48 | 60| 72| 841 96|108|120 [132 |1kl |156 168 | 180
13 | of13]26 39 |52 | 65| 78| 91 [104 | 117 |130 {143 [156 | 169 | 182 | 195
1y | olakfFes |ke | 56 | 70| 84| 98 112 | 126 | 1ko [ 154 | 168 |182.| 196 | 210
15 § 0]15/30|45 | 60°| 75| 90 |105 120, 135 | 150 | 165 | 180 | 195 | 210 | 225
16 | 0f16]32 |48 | 64 | 80| 96 |112 | 128 | 14k [ 160 176 [192 [208 | 221 | 240
17 | of1r|3s (51| 68| 851 119 136 | 153 [ 170 | 187 |204~|221 | 238 | 255
18 § 0/18]36|zk | 72 | 90108 [126 |14k | 162 | 180 | 198 |226 |23k | 252 | 270
19 | 0|19|38(57°"76 | 9511|133 |152 | 171 | 190 [ 209 228 [247.| 266 | 285
20 ol20[s060 | 80 |100] 120 | 140 160 | 180 | 200 | 220 |240 260 | 280 | 300
21 | of21|k2 |63 | 8: |1057-126 | 147 [168 [ 189 [210 [231 [252 |273 [29k | 315
22 | 0|22 |kh 66| 88 110132 |154 | 176 198 | 220 | 242 |26k | 286 [ 308 | 330
123 023 46|69 | 92 [115|138 [161 |18k | 207 230 | 253 | 276 |299 | 322 | 345
2h | o2k 4872 | 96 [120 | 1kk [168 {192 | 216 | 240 | 264 | 288 312 | 336 36oL
25 1 0]25]50]75 |100 {125 | 150- 175 {200 | 225 [ 250 | 275 | 300 | 325 [ 350 | 375"
26 0[26]52 |78 |16k |130| 156 | 182 | 208 | 234 | 260 | 286 | 312 [ 338 36k | 390
27 | ole7 |54 |81 [108 [135] 162 [ 189 [216| 243 | 270 |297 [32% | 351 | 378 ko5
28 | o[28]56. 84 [112 |140 | 168 | 196 224 | 252 | 280 | 308 | 336 | 36k | 302 | k20
29 | 012958 |87 116 |15 | 174 |203 | 232 | 261 | 290 [ 319 [ 348 [ 377 [ 406 | k35
30.f. 0]30[60|90 [120 |150| 180 {210 |[2Lk0 | 270 300 [ 330 {360 | 390 | 420 450




Multipliedtion Table (continued)

x | 16| 17| 18] 19| 20|21 |22 {23] 2t [25]26] 27] 28] 29 30|~
Bl o] of of of of of of of o] ol 0] o} o] -0 0
.1_\ 16 |17 | 181 19 20 | 21 | 22 23 _21L 25| 26°1 27 | 28 | 29 | 30
2 32 | 34| 36| 38 hlio, w2 | uy |56 18 50| 52| sk 56| 58] 60
3 N8 [51)5k| 57| 60| 63|66|69|.72( 751 18] 8 [84] 87 [ 90
b | 6v | 68] 727 767 80| 84 | 88 | 92 | 96 [100 |10k |108 |112 [116 |120
15§ 8|8/ 90] 95100105 110 115 | 120 |125 | 130 }135. {1k0 [1b5 150
6 1 96 {102 {108 |11k |120 {126 [132 [138 | 14k {150 | 156 | 162 [168 |17k |180
7 §112 [119 | 126|133 | 140 {147 [154 |161 ] 168° {175 | 182 {189 [196 |203 [210
8 |128 |136 1kk |152 | 160 [168 [176 |18k | 102 [200 [208 [216 |22k |232 |2ko
9 1k [153 | 162 | 171 | 180 |189 |198 2oy 2x6 225 | 234 | 243 255’ 261 |270 i
10 {160 |170 | 180 |'190 | 200 [210 [220 |230 | 240 {250 {260 [270 [280 |290 |300 ’
11 '175 187 198 209 220 |231 |2ks |253 | 264 |275 .286 297 }308 |319 [330
|12 192 |204 | 216 |228 |2kp 252 |26k |275 | 288 {300 | 312.]32h [336 [348 | 360
13 4208 |221 23k | 247|260 |273- | 286 1299 | 312 {325 | 338 | 351 |364 |377 [390
14 |22k |2387f 252 [ 266 | 280 [294 [308 {322 | 336 [350 | 36% | 378 [392 [ 106 [420
15+ 240 |255 | 270 {285 | 3007|315 {330 {345 | 360 [ 375 [ 390 | 405 [ 120 [135.[ 450
16 | 256 | 272 | 288 | 304 | 320 | 336 | 352 [368 | 364 [noo | 416 ['h32 [448 [ 464 | 480
17 4 272,289 | 306 { 3237|340 [357 | 374 .1391 [ 408 1125 k2 1459 (476 | 493 510 :
18 || 288 306 | 32k | 342 | 360 | 378 | 396 |41k | k32 | 450 | 468 | 486 |5k [522 | 540
19 | 304 |323 | 342|361 | 380 |399 | 418 [ 437 | 456 | k75 | ok | 513 [532 551 | 570
20 | 320 {340 360 | 380 | 400 | k20 { 44O |460] 480 | 500 | 520 | 540°| 560 | 580 | 600
21 |[336 357 [ 378|399 | 420 | uk1 | 462 {483 | 504 [ 525 | 546 | 567 [588 [609 | 630
22 1352 [37h | 396 | k18 | bho 462 | uBL 1506 528 | 550 | 572 | 594 | 616 | 638 | 660
23 [ 368.[391 | b1k | 437 [ 460 | 483 [ 506 [529 | 552 ['575 | 598 | €21 [euk | 667 [ 690
24 |l 38k [ k08| k32 | 456 | 480 |5k | 528 [552 | 576 | 600 62k | 648 | 672 [ 696 | 720
25 | 400 [ 425 | 450 | k75 | 500 [ 525 | 550 | 575 | 600 | 6257 650 | 675 [700 {725 | 750
26 || 416 [ 4h2 | 468 | kol | 520 | 546 | 572 |598 | 624 | 650( 676 | TR [ 728 [ 754 780
27 | 432 | 459 | 486 | 513 | 5ho [567 | 594 {621 648 | 675 ] 702 | 729 [756 | 783 | 810
28 || 448 [ k76| 504 | 532 | 560 | 588 | 616 |64k | 672 [ 700| 728 | 756 | 784 | 812 | 840
29 || u6k | 493 | 522 | 551 [ 580 | 609 | 638 | 6671 696 [ 7251 75k | 783 | 812 | 841 | 870
30 || 48Q | 510| 540 | 570| 600 | 630 | 660 699 720 | 750 780 '81‘0 840 [ 870 | 900
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A Flow Chart for Division of Fractions |
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—Introéuction L . "' : .

j: " ‘In.the'lower-grades you did most of your.work with counting

] . numbers an& whole numbers. In eai..er,chapters of- this book you

- learned how to work with integers and rational numbers. You have :
already'seen how place value and the use of powers‘pf ten can help

'-you in multiplying and &ividing whole numbers. Now we will learn
how Place value and<powers ‘of ten,help in working with rational

numbers. . .. . -

To begin, we see how to use what you have already learned in .
order to divide integers quickly and easily. _ '

Division With Integers

" You know ‘that’ you can think of’ multiplication this way

T X 3 means 7 rovs with 3 things in each rov.,

* % k ok %k K ok
* %k ok ok ok K %
* %k %k %k k % %

Do &
- . You also think of nultiplication as
R repeated addition; ) .33&
, 3XT =T +7+7 -
.or =3+3+343%+3+3%+3." . -

;AEitHer‘;ey, you £ind that -7 X'3 =

You can think of division in different ways, too. %21 divided
by 7= 3" (21’

you will have ,3 - things in each row."
——— ' 0 !
- . You'ean think of — asasking T7x_1? Lo,

; i E' . .
, . ‘ ; / 5 )

3) means, "If-you put 21 things into T2'rows, '

/

10




You can think of division as repeated
subtraction. "How many times can you subtract
7 from 21 2" T

Sometimes you think of dividing just ome thing=into parts, as’
we did in Chapter 6, Rational Numbers. When you divide numbers,

the answer is not always an, integer.

A ,

In Chapter 5, Number Theory, you learned some of the rules of
divisibility e There are numbers that are "not divisible” by 2 .
This means that when you divide by- 2 , you have a remainder, and

if you want edual parts, you must divide the remainder by 2 .
2 .y L. '
2 h 2

As we talk sboyt division in this chapter, we will vse a

combination of these/ide . .
"How can ind ///22 =7 There is-no whole number n that

ve ,
. T . -
makes thiS'seytgiee trué& ’ - t

s 7Xn =22, -~

- . .
r"l ’

’

If we try to put 22 things into T rows, we don't haye the
same number of things in each row.«We would have 1 1left over after

.

meking 7. rows of 3 . | .

AL wve continue subtracting as long as we get a number greater than

the*diyisor, o0
guld

15

fal

8

o

1

we have 1 left over. With remainders, we think of dividing the

Meft-overs" into parts that are less than 1 . In the problem 2%
we divide the left-over 1 into 7 equal parts and say that
, ) .

,
..

1
= =3 7




.- ; o . i . lO—lb.

s « . 5 é s .
’If we think of puttfng 22 things into 7 rows, we could o the ..
safie kind of thing. ;' S SRR

B R
O - - — - Egch’ ”1itt1e rectangle
f = — 0 is%‘-ofrthe“
]

Zg-g by su'b’tracting 7 o:' r and over u.ntil you had a remainder

“that was less than 7 .’ Tule ily,. you know that 100 X 7 is 700 ,
t

You can subtract 100 sevens 11: at once! ' v -l

v

. {7

If you have \Z,—?Q P you can’ qbtract -10 se\;ens because '3[9;'1’. "
" know.that 10 X 7.= 70”.- | \\ R )
© © . CLT0 LA -t ST
. P PR A A l . -
) 7 < 10 ,

s’ . . * N 4 ' d -

_ " If you have '_7%_0 you first think of subtracting lOO seyéns PR
which -would leaVe 70 », and tk;en of subfracting 10 more seveng,
so ; ,y . ._,,,, P ‘ 7'70 1./ i . , s

L LAeE 0.

./ " > LT - f

. ~ Soe ) i " .
Whatr can you do with —Q%Q %~ You know tHat 3 X7 <21, so
30 X7 =210 .. f'ou can subtract 30° ‘gevens.
. . -~ . . o -

;#o




Class Discussion '

e

Rewrite this division problem 3§§ = ? 1i¥e this¢ 2[LBG .* (Either
way ‘you write it, the dividend is 486 ; /the 4fjisor is 2°. .

(a) What does the 4% in 1486 mean?

:"(b) 2 X =4

(¢) 2x © - oo

To show that you can subtract 200 twos from L486, write 2

in the hundreds place of your answver:

2
2[L486 ‘

* 4 B . -’
(d) When you subtract 200 twos from 486 ,” -what is left?

.

- b - .
. h ]

(e) 2 x

ot () 2%

¢

Write 4 in the tens place iff your answer.

(g) When you subtract .80 from. 86 , what is left?
- N .
Ln) 2% =6

. ¥ )

4

| Write '3‘ in the ones place in your answer.

-

(i)~ When you subtract 6 from 6 , what 1s left? -

(5 %8 -

.
. . K

2. Rewri e this division problem - -3—§-li = ‘like thiS°

(a) /What does the 3 in - the div1dend mean?

(b)/ Can ybur subtract 200 twos from 3007

(70 Can you subtract 100 .twos from 3007 _

v

. the;nundz;eds' place in _your answer.




-~

_(e) When yoix su’otraq}: 200 from 300 ,J\-s}iqat is lert?

you have "1Q0 1eft over.. L S \ G < o>
Ny - Ve ) N o
/ § ’ od ) | e » . * . S
' ] 3‘8 u | N N -
(‘f) Wha'b is left vhen you su’otx:act 1oo ‘cwos from 381& ? . \ .
(g) lOO + 80 - - " :\‘::‘ : . ,Ll\‘ ‘ : ‘. { \\ -
(h) 2'X ’ “ A/ '\‘:;:' 18 ; R ] l“‘. . e"
. ) w0k 3 R O ) . 2 i .
. (i}. 2Xx v =18 ; .
Write '9 ) in«\jbhe @ehs plege. in.y6ur answer. T
N t T - . - T«
{3) W’nat is left affer ‘yoq subtract 180 ? 0 ' .
S ‘ X . ' N [y ~ [ : - ' Y
(k) 2 X = \ L, = Ll- . n P \ . o~ v ¢ ‘3 s
¢ = \*“' ‘ ’ . v ‘: l' ° .
Write 2 1n the ones pla:t:e in your ansyen. R S

Sy £ e

" v

N
o . . ’ ~.

Wr.ite 1 up in front of the 8 in the dividend.as_a reminder ‘tha.t L

-t

- . .. _
? A v T T 3 -~ LI
p\ v . r R ~ "u - . -
. oo ¢ .. Ay - F]
; .

3633.

. - Revrite this division problem = 8 “like this: 7(3633 . . -
N . ’ ‘ S ] .
(&) Can you subtract 1000 seven's from 3@(50 ?' ' ’

(b) -
< . R \
table?

. M B

)

. that row? .

()7><’ .

v

" To show that.you can Subtract 500

huyndreds place’in your answer.
1

What is ‘the 1argest produc’c that is less than 36 in

- . .

Can you find 36 in theé 7 row of your multiplication

£

b4 R .. 6,
- L

-

s(vens,‘-wzjite' 5 .in the




- ' ';:: ‘. -; - -
.. F / .0 S 10-le-
- g } ' [N ' . -
- (e). When you subtract 3509 from 3600 how many hundreds
L - are left?
-lbc ) 'y ) — . - !
g - e Writg 1 up in frong, of 33 'in the dividend to remind you
' ' _ that you have 133 left to subtract from. '
K -, . . . . '0 B “ . o
2 .. (£) Can you find -’ 13 ,in the seven row of your multiplication
i . Ut table9 J\ T -
L - (g) What is the largest product that is less than 13 in )
4 i L that row? - Lo .
(n)- 7 X "" "‘ =T, ' so . T X = 70 ,

Write 1 in the tens piace.in your answver,

(1) 13-7-= , 0. 330-7T0 = _,
o : -, Write 6 . in front of the last 3 in the dividend to remind you
’ that you have 63 left to subtract from. Your problem should '
:‘ - now look like this: o - : .
51
7T {.36'3%3
T ~(3) 7x, = 63
Lo T Write 9 in the ones place in your answer. .-
g XBL /e T
~Z - 7~ 7 . . . , 4 +
T = o
4 - N
. / ! - . . \‘. ;!
. c. ~ At A% id
r -~
15 : ‘
r ) : *
| O "I"‘: ~ v

. .
ERIC -
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) . . . . L Y- .
4., The steps in dividing ?1323? 7 are shown below. Make sﬁ%e you
undérstand.each étegﬁ Rotice that the remsinder is yritten as. a

‘fraction. . s

‘ l F-f‘ . ’ ,
(a) 4 [514 379 1000 fours and 1000 left over.

/ -

-

s
+

»~

. . 1 ‘%\ )
(¢} ] 5!%23§2\\\~_‘ 50 fours and 30 left over.
. ’ : . "’ - /

9 fours and 3 left over.




. Exercises

. Write any remainder as a fraction.
"i. 3363 -

<
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Division Pz Numbers Greater Than lg

The division probléms ya‘ﬁ'dié in the last lesson could be done |
‘without writing down all the subtraction and multiplication answers.
You could do the wprk ﬁentally. When you have divisors that are
greater thap 10 y however, it is farder to do the work without
. wri%ing things .down. In thenexe?cises'that follow, notice that you
* follow the same thinking xgu?did beforé, but, to make the wo?k

easier, you write more. . . - .
: ) N
) ’ Class Discussion
] . . i) -
1.  Revrite _12_;5_ like this: 251675 ,

(a) What does the 1 in the dividend mean?

»

: . b - - : * e
(b)- Can you subtract 1000 twenty-fives from 1000 ? ' -

g — -

(c) Can you subtract 100 twenty-fives from- 1000 ?

(a) Look in the 25 row of ypur mﬁltiplication table, Céh yol
find 167 1in the products in that row? .

(e) What-is the largest product that is less than 167 in

.

. that row? -

(£) 25 x =150 , a5 x : = 1500 . ‘

-

Write 6- in the tens place in your answer. To find out how much .
1s left to subtract from, write 1500 under 1675 and subtract.
Your problem should look like this: ' '

6
25[1675 ’
- 1500 o
. 175 .

-

. If you had subtracted mentally, it would 1look 1ike~this:

~

‘




(g) 25 x

=175

o

Write 7 in the ones place in your ansver.

he2

" (n) 1675 .

;

25,

2, The steps'in dividing

( a) 21 l 1599
: - 111-700
~291

(b) 21|1h99
*< 7 =14700
291
-210
. 81
‘713
2114991
-14700
291
--2.]:9. -
81
-63
18

s 57

21114991
-14700
201
-210
7 81

. 18

'/f‘

»

lkg%l = ? gare shown below,

~
+ 21 X = ll|-700 :

The 7 1in the ansver means .

Explain'each step,

21 X = 210
The 1 in the answer means

’

21 X
The 3 1in.the,answer means

in simplesf form?

<




- - ]:O-eb .
Generally, if the divisor is less than- 10 ,

it is easier to do.
. the work mentally and wfi&e a reminder of the "left-overs" in.the-..
-~ dividend. But if the divisor is greater than lO ’ it is e&sier to- -
do gﬁe subtraction on paper. In that case, "left-overs appear )
< underneath.the dividend. .. : . :
o ' .- " " Exercises , R -
Use. wvhichever method you chqbse for these division problems.. -
: .9 fT233 2:" 89683 :

. -
Ry [
’ . s 5 * N
# ¢ N )
’ - .
. . . .
¢ . . +
- '
>
. - r
*
. ) bl [
L > . '/ . M
v
A3 » -
e {
~
v
' ’
- : ‘.I
A} v N N 12
N -7.“‘ 1 @
. . L
o . B A .
bt .
5, 30[1628 . 6, kb 1k
- 7
.
o, - . . .
\
. .
, . . s
: - ' ' , -
- CIEN
+ . . N A
. > v
- <
¢ - L}
-
v » > -
.
. N N
. .
>
. . . . ‘ . - . s~
., , . 20 * . )
. . s
. ’ ¢
A -
. S h . LY SN (
» ‘ V¢ k]
f ‘e . o
1 - i
\4 . L




The Decims] Point o / ,

.

You hQVe used the decimal point to .show é whole number and a
' number that is less than one whenever you have worked with dollars
and cents. The number Sﬁ.65 means four dollers and sixty-five
_ one-hundredths of a dollar, and the decimal point separates the’ -
number ‘of whole dollars from_tﬁe amount of money that is less than
one dollar,

. We often use fraction names wheén we talk about money, but we
usually usge decimal names when we write amounts of money. We say
"a quarter" or "a half dollar® , and-we understand that a dime is
' one tenth of.a-dollar,-but we write $.25 or $.50 or $.10 ,
especially if we are writing a number of ‘dollars too., We say
s dollar and a half", but we yrite $1.50 . This mekes addirg

and subtfacting'amouhté of woney. ﬁe;y simple,

-




. © 10-3a
Exercises . L

.

Use the table below fo'change the amounts of mgae& shown in ﬁracfipns
to the usual dollgrs-and-cents form.  Then solveé*the problem by'ad&ing

or subtracting., The first one is done for you.

. Fraction.of a dollar Amount of money

1 nickel, -or $.O5~\\\~

@

1 aime, or ‘$.10

v

20  cents, or $.20

[y

1 quarter, or $.25

,Wouar,\ or $.50

1 penny, or §$.01

*+  How Much Money Is

3, 9 3
n dollar énd. 35 dollar and- 100 dollar?

-

(3 ><1-l;) 4 (9"516 (3""{(176 -

(3 x.25) + (9 x.,05) (3 x .01l) =
. b : ' </
$.75 and  b.145 and- $.03 = $1.23




B
K

.
*

3. How much is"f% dollar and = dollar and X dollar?

»

5

L - 1 :
5 dolla? ané, 0 dolla??

-




IR A 7o ovided by Eric

7
‘. [
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7. How much is three dollars and a half, and ten dollars and a
) quarter?
’ A
v.’ ) ‘
‘l{“ é : 4
- » 4 / ’ :
8. ‘Had % dollar. Spént % dollar.
4 ' , 1 [y
" .\
9. 'Had > dollar. Spent L dollar. How mich is left?
’ ’ ¢ . —
.‘ ) & K :
~ ( —~-
10. Had é% dollar. Spent 0 dollar, - How much is8 left?
- . »
. ’ )
_— . 2l

N

ANR

D
>




Tﬁe "Pimes 10". Ma.chine
A

In Chapter b you learned that when Yyou multipIy a whole number ot
by, 10 you just "tack on" a zero. When you multiply byglOO ,' YOu

tack on two zeros, and so on. . B - ‘ . -

This .works because of our place value system, When we work with
whole numbers, the digit farthest to ‘the right shows the number of -
ones ; the next dlgit to the left.shows’ the number of tens; the next
digit to the laft shows the number of hundreds, and o on. When a -
number is multiplied by ten it "moves over" one place to the left.

Class Discussion

63 weans tens%xd ' ones,

630 means hundreds, _ tens, and ones,

The digit 6 -in 630 has times the value of the 6
in 63 , . L ‘ T

The digit 3 in 630 has times the value of the 3
in 63 .

In money, $£63.00 has times the value of $6.30 . The
number of whole dollars in ‘.663.00 ) is - s _because that is the
number to the left of the : ..

With $6.30 , however, we have only . whole dollars and
of andther dollar. If we write $.63 , the . means ,f% of

10 B X )
& dollar and the ‘ means 5035 of a dollar., - ) ’ ’ \
If we arrange this informstion neatly, you can se_é what happens.
5 .63 ' .

10 times & .63 is § 6.30
.10 times § 6.30 'is $ 63.00
> 10 times $63.00 is $630.00

l

"~JEach time when' we multiplied by 10 , the decimal point moved one place
farther to the right, and each.fime it separated the number
QF dollsrs from the part of a dollar less than 1, ' .

) ' - 25

P




<
V. T -

s

Suppose you put $1.35 into a "times ten" function machine,
< " Input $1.35 . g .'\" )

2 Times 10 .
s . N - NS
. e i4
.. - ‘ Output .
- » t -t
. . . : L, f

- . N .
.

.

Write the gmount of the imput and output. | e
. L T Input Output
What happened to the decimal point? .

; .
- .. 3. i

Lo

< c e M

‘ F‘inish’ the list of inputs and outputs for this machine.

) £l x e 10x o :
: S Input |  Output '
’ Lo - (dollars) - (dollars)’ |, '

. 1.35 : 13.50

o
PR A v 7ex: providod oy eric [N

. - -




: ’ o / . M T . ~ No A - . -
- = - ~ z v ° . A. Tk
' > d W re . PR ' ’ .
r . . . L. - * - A LI
' ’.' 7 l‘ ~l Al ' L M - v ‘.‘ . P
2 N 5 s © - . A
,' " . s . ‘,, R ‘ 4“‘ . - o ’ P
- i '— A ' ’ . v : M ; '
R d _‘ - s " .t &
A\l , '~
. s ¥ " With whole numbers s.wWhen you multiply by - 100 wu "tack on
Pt Lc . two zgros. With money, ‘when you multiply by 100 Swhich isg
. . ~1o X 1Q) ' - the decimal point moves ' plaees.to the , -’
"'::' * -] ~ \ ' .
* . H ri P . . ¢ . - ™ Y
-8 < M ¢ - P » -
. ’ . ¢ P P =N e .
v, ) < I I . N .
) o - . . L 3 L o ) e
; . . . - ‘.
.. “’ ’ ' M N 5.‘ .1 . .. . [
. ‘. , Exercises - * .. . .
Buppose you put each of these amount;:s.o!f money into a,, "Tiges 100" -
s machine. Finish the list of inputé and outputs, PN '
. N . = : ’ “ : J‘
e : T £ x —=100% ', s
o ) Input . Output\ ¥
S (dallars) (dollars)
4 . . 1.35 | - 135.60 ‘
.t 2.18 C e, -
[ . . * * BN - — .
g i X '5? s ; C N
s R i o T .
< ) | . h.ZS ——-—7-———“- o)t
vl ‘ . » 10,00 ' ‘ U
) 3.1k -
) r . .49 ) » .
_— . 16.83 T
- ] 02 ' . .
H : “1;'
, i r Py e . [y
' . . 5 !
s> ) KR i . .(. » . ’~ , . . .
. .t ) o ‘4 .
o N .'
. F - ‘
. »~ » '
’ s N - ,
4 ' ) | ' ) ° -
. 7 - . Bt ‘ <
. »

a' . , ' .
L] . L ~ . N P
. = \‘1 . b D)
wl ) - oy .
BRI - S :
§ o o« . .
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Flace Value and the Number 10

You have seenrhow‘easy‘it is . to multiply amounts of toney by
10 simply by moving the .decimil point one place,farﬁhep to the '
right. 'This c;n be done even when the amount of money is less than
one dollar; for example, - §.03 times 10 i"é"'s.3o . (We could write

"$0.30 , but we usyally leave it $.30 .) - ) .

Since $9.85 times 10. is $98.50 we know that $98.50. divided
by ‘10 is $9.85 . Since $.03 times 10 is $.30 , then $.30-
- divided by- 10 is 5.03 . You see that to divide by 10, you move

the.decimal point one place to the left, writing in a zero if

necessary, : . .o

The same method is used with numbers that have nothing'to‘do
with money, We usually write whole numbers like this: )

l59' LY

. e - . . R
/ . - 1249 2t : :

7

N\ - ' . ) 59.
\ ‘ . 6l2,
A\ - ' 1259,
S _ . ‘

Any whole number can be written with a décimel point to’the right
.. of the ones place. Lo s ‘ N

v Se
. . - - ) i
. . .
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Class Discussion

Here is a list of soume powérs of 10 .

10.
~ 100.
. 1000.
10000, .

To get from any of these numbers to the one undermeath it,

v

_ we move the one& place to the .
This is multiplying by .
) Suppose we start at 1000 &nd go to 100. What happens to
the decimal point? )

. This is dividing 1000 by .
Divide 100 by 10 -
A To divide 100 by 10 we move the decimal point
place to the .
If we divide 10 by 10 we get .

We can get -1 by moving the decimal’ point like this: li;%

Divide 1 by 10. Do you get %6 ? ' -

> When we move the decimal point one place to the left, we get 1.

So %5 and ‘31 are different ways of writing the same number,

Here is a longer list of powers of 10 . Each number can be

written two different ways, one with a decimal point and one without.

. ) . l }
' .001 = 7000
’ 0L = =2
I
~ l 1
1l = 10
l. =1
10. = 10
100. = 100
1000. -= 1000

10000. =,,10000




i/
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Tne first place on the right of the decimal point is called

tenths place, becauge ,1 and are the same number,

.0l = E%E 8o the ﬂame of the second place to the right of

the decimal point is place,

The name of the third place to the right of the decimal point
is 5 place, because ,001 and -

0
-

are the same number. .

Fotice that the place value names for numbers lesg than one

all end in th. - . -

' Exercises’

= »
1. Finish filling in the n;hgs of the places shown By,whese
blanks. . ’

point .
2. Put the décimal voint in the following numbers so that:

(2) ‘the 5 1is in the;jones placé, . 34513
(b) the b is igréﬁ; tenths place T30k

(e) the 6 p15 in the'tens place 8 L 7‘6 0 §
(d) the 7 1is in the hundreds place 371 1661
(e) the in the ones place . . ‘ 60L43L
(£) the 2 is in the hundredths place © 7586002

(g) the ¢ in the fhousandtbs place 2876509




«

the L4 .is in the hundreds place 13495
“the O  is in the hurdredths place 237901
the 7 1is in the tenths place k52673 .7

_the 4 is in the ‘tens place ’ 84751

the 8 is in'the ones“place ' 10089516

)

the 2 is in the hundredths place 898423 i

the 6 is in the ones place . 6839052

P

-
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Comparing Decimal Numbers

When numbers are written with a decimal point,.that small dot
is a very important marﬁz, You have noticed this with‘moﬁéy, of courge.
. «Certainly you would rather have 8 .whole dollars, ($8.00) ﬁhan
99 cents ($.99) . '

+

When we work just with whole numbers, we can easily tell which

is greater, If we want to compare h35 and U439 wé\ dould simply
write one number under the'Sther so that the digi#s in the ones place
line up. -

435

439, . ‘ ;

Now, if we read both numbers from left to right we see that in both
cases the digits in the hundreds place afd in the tens place match,
We dp' not have a matching in'the ones place., Since the digits in the
hundreds and- the tens piace match, all we need to do is compare the
digits in the ones place, that is,

since 5<9 .. ' .
" then U435i< 439 .

[

< -

» To compare 99462 and 10 78;, we can do the same thing.
A Write the numbers with the ones aces/lined'up: 99462
” ‘ 103578

We see at once that 103578 is greater than 99462 because
‘there is a digit farther to the left\ in 103578 than in 99462,

]

Of course when we wrote the numbers we lined up the digits in .
the ones place. Thié automatically lined up the decimal points, even

\

hough they weren't .written,:

If we want-to compare ' 9,29 énd h0.2 s we can write the numbers

as before, lining up the digits in bnesxplace,/and therefore the //-
decimal points, too. _
* 9.25 /
10.2
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We still look at the first digit on the left and say that 10.2 is
greater than 9.29 (10.2> 9. 29) . ‘However, since we know that "the
Places to the left of the decimal voint are the wheole'number places,

we can compare these’ two numbers mentally, bécause 10 is greater

than 9 . ) ) - ¢

-

»

* When you compare decimals (numbers that are written with a
decimal p01nt), if there are whole number places you compare the
whole numbers,

To compare numbers that are léss thah 1l , or numbers in which

' ‘/ .

the whole numbers .aré the same, we will use the same method as before.
Numbers that are less than one are written to the right of the decimal
pbint. Digits to the right of the decimal point are called the

decimal places,

Class Discussion

Which of these two numbers is greater, ,123 or .1229 ?

¢

1, Before you compare any two decimals each‘decimal should have the

same number of decimal places,
?

"(a) How many decimal places does .123 have?

(b) How many decimal places does .1229 have?

(e) If we "tack on" a zero to .123 » we have added

0 . . P .
15050 to the number ,123 . Does this change its

valﬁe?

-

2, To the right, we have rewritten ,123-
' a8 ,1230 and then written .1229
directly belo'vg/t , taking sure the
decimal points line 32:

(a) Do the tenths match?
+ (b) Do the hundredths match?
fc) Do the digits in the thousandths place match? ..




(d) Wnich is greater, 3 or 2 7’
Ay ‘V/

(e) Which is’ greater, .123 or .1229 ? -

5

-

Ib,comﬁaré two decimals:

Y
.o»

(a) "Tack on" enough zeros so that both decimals have the samé

number of decimal places.: . -

(v) Write one above the other, being Bure that the decimal
points line up.

A(c') Starting at the decimal point,.compare the digits if each °
place until you come to a place where ‘the digits do %pt

match ’ .

(a) . The decimal with the greatest digit‘in the uhmatched

place is the greater number, ’ '

Example. Wplch is greater, .001 or ,0009 ? -

Step (a): .0010 , +0009" ("Tacking on the zero.)

Step (b): .0010
) .0009’
N ‘. )
Step (e): .0010 (Coming from the deciwal point .
L0009 ° to a place where the Jdigits
| 8o not uwatch.)

-—

n

o<1 .
.0009 < .001 /




- i
¢, o
_ .
.
» [
K
.
- ' .
*
0
f s
P
\
. \
L
<
®

.

P Dt ~

: e

> ) .

y -, Exercises .

+* Compare these decimal nu

putting either < ‘or > Dbetween them.

1. .07 ___. .0096
‘2, L5001 0999

3. 0001 .

b, 0286 .00989 |
5., .397 0309

-

*

mbers.

-

. Show which is smaller

6. "1.00001 000001

7. 2.03_._2.019 -

8. 8307 8.065

9. 593.76 ____ 593.761
10. 7.605 ____ 7.6005

P . ’ . .




x
. ¥
3

> .

P T "”’"‘/-‘,Wgtir_l_g‘:l')ec*imals( as Fractions

. You know that \fﬁ ‘48 the same number as '3%' and .03 18 the

Bame number\,a‘s\'i-ga- + BSometimes you will need to rewrite other
‘decimals as fi‘aé(bion's. This flow chart will help you.

-

Copy the numeral
,lea‘:rlng out the decimal

3

poin‘i:.'

first dlgit of
the n meral
zefo?
. Mo
;Put a be’;r under | : " next. digit
| the m{}mera.l. \ — of the.n Zerﬂl
[/ G
Write 1 under
" the ber.

Count the deécimal places

T

o

©

in the, numeral ydu want to.
rewrite (the original

% rumeral) . -

. i ‘M".’.‘/" . )
Write that 'mahy zeros sfter
1the 1 in the dermominator.




’

.can be simplifiéd.)

(Sometiméa ?éé“;racy}on

To rewrite .877“‘as a fraction, the stgps,iyuld Yook like this:

lon| || [

@

&7

1000

9
\

To {pwriie .0063, the steps would look like this:

/

| N "6

’
; 6 ?
. .

To rewrite U49.1, the steps would look like this:

| 1

Exercises ,

‘

v
L™

Wrﬂte'%hése decimals as fractioqs.' Pbe the flow chart if you

it{

4 ‘ /”/)‘
00,9 ; } ' , B 6'0 ’4:019 =
I : ;
1L.1l= ' 7. 53%
. .07 = 46057 -
15,81 = ' 00009 =
|

763 = R 0.  100,0007 =

1

4

b
'

-

M

!
J

|

1
.i-
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il
Dimimg with Decimals . S

We have said over and over that the :iecimal point separa.t';es the
whole part of & number from the part that is less than one. Numbers
. like 6 , or 118, or 49, are whole numbers. Ip 6, the six is
in the ones place, and there are no tenths or hundredths or any other
part less than one, Sometimes it is us‘;'eful to write 6 1like this:
i ‘6760 . (This is 1like being a:ble to write $6 as $609 .) /

oo We cap.vrite any whole number and put a decimal point afteré‘g.
"~ Then, if we want to, we can vrite as pany zeros as we want\}ithout

changing the number at all,

]

Here are gome- examples:

2 and 2,000 have the same value, because 2.0000 P

' ~ 0 0 0
means 2 . and lO_ ant_i 100 an( 1000 *
A . \ 5 and 5.0 . have the same va:,lue,. because 5.0 T

t

L 0
means 5 and 0 *
y : ~
35. and §§QOO have the same value, because 35.00

o0
‘ means 35 and % A'and 100

. R ;

¥

B Class Discussion - ° . | , ’
t + ' I

' Now yé.’ re ready to see ho‘;l to find decimal names for rational

numbers. Divi‘def 2000.0 by '5 l What do you get? . | P

OF N ,

-Are -29% and 400,0 ‘different names for the same numb'er'It —

~

‘ ) .. §
Divide 200.0 by 5 .' What do you get? \ . Are
29%_9, and ' 40,0 different names for the same number? - f
- —_—
. . t ' \ )
.Divige 20.0 by 5 . What do you get? ! Are -
2?5'0 and | 4,0 different n.a.mes for+the same number? -
. . \ ) 38
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Here is a list of what you did, - : CoL

-

. e 2000.0

5 - another name for — = 1400.0 )
. —20—(5)—9 —— another ‘name for — .~ kJo

205.0‘< * anothei' nax;ie for -——»— 1&.0".

!

What h4ppeneci to the,decifial point in-the numerator: on.the left?
‘ ' I

¢

What did this do, to the decimal point in the numbers on the right?

n
-

~

_+ * You can move the decimal in the numerator to the left once more

and divide 2,0 by 5 . fThe answer is
point woved one place to the, left in the answer.

. The de'cfgmal,

S

Fo. 2.0
5

-
5.

| ,/ 35:%/0'—0“"' 3 500.0
. 5o ,]( : _ﬁ‘_ | .
. % o j". - .

If you divide the numerator of a fraction Ez the denomina

you get a decimal name for the same z‘iumber. '
- v ‘ ’J
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o ‘ Exercises .

— ’ .\-' "‘ [
Find &ecimal names for these fractions.

. (There is ‘space belaw each
_,/problem for you to do your division.) S
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Writing Fractions as Decimals

In Section 1047, vihen you wrote decimals in fraction form, - -
411 the digits stayed the same except for.the power of ten under
, . , 84 . ‘
the bar\(and .the zeros you sometimes left off).

: © .09 = 2, 3.!47.-%3-, 289,.9=§1§-32, ete.

"In Section 10-8, However, you found, by dividing, that %: B8

and %u .75« The digits were different in the two names for the °

same number, i //
This is not unusual, of course. The nshe 7 X7 does not look - .

Iike 49 , yet we\mow they rame ‘{:hte same number. We can make sure

by drawing 7. rows of dots _with‘ 7 dots in each row and counting to // o

be certain there are 149 in all,

How ca.}‘ we makeLsure that -l-l'- and .8 are the same number?

5
. One way is to write .8 as a fraction and .see {f the two fractions
' are equg'a.l. / ' ‘ ) . .
’ 8 .42 |
.8 = 0 an‘d 1o = 5 X 5

“

e,

Or we could use a unit region divided -into Pifths and ‘/bhen into
. o ' . \
tenths, : . ' , L

Vot ; o |

1

s L L 8 .
o Again wé see tha‘t 5719 - .
| . .
To he sure ,T75 = ﬁ' s Wwe can change the decimal to a fract%on and
see that . ' . ) ' o
o L2 '
i ‘75 ) loo A :

Vo il 25
. and 100 =)§-X25 .




~

We can use a unit region divided into fourths and then into

hundredths, e

If we shede of the unit, we find that what we shaded is

-

-exactly '3?020_ of it.

.

/ )
7 - !
We can write any rational number in either 7Faction or decim:ﬁ”.

form. If the rational number is a whole number,'wg“can write it
/
a decimal just by putting a decimal point after it and writing aS/
many zeros es we like after the decimal point.
45 = 45,0

We can write it as a fiaction in many ways:
, P!

A
'

Class Discussion . \

7 b,

A fraction with a power of 10 as the denominator ig® easy %o
write as a decimal, All we do is copy the numera or, count the
zeros in the denominator, and count that many plapes from.gig__ to
léft bef?re putting in the .decimal point

If ve want’to change T% to a decimal, we cppy the numerator,

How many zeros are in the denominator?® L How many

_decimal places will there be in the decital? Write

12

1 .
70 )as a decimal,




Ié.we want to change I%ga to a decimsl, we copy the

. numerator, . How many zerds are in the denominator?

How many decimal places will there be in the decimal?

When you count from right to left you find you need one more digit

before you write the decimallpoint. Write a zero. So 22 . .019 .
/

1000

/ .
Arnother way to change a fraction to a decimsl can be used
i whether the denominator is a power of 10 or not.

/
Since a fraction is just a division expression, we can simply

divide the mumerator by the denominator.

- %gb means divided by 10 .
L Write the problem this way: lOIl . ///,
- n ‘K ~( .

Can/you divide? / .

!y
Write the 1 in the andwer in.the bnes place, and but a dec 1

int after it, because the 1 represents a h/ e,%umber.

Write the left-over‘ 3 tq‘the right of the 3 1in the dividend,

, 1. { A .
/.' 10132 » ; o ‘

”

S

This left=over 3 is 3 ones, Put a decimql point after 13

and write a ;zero, 1. i
\ i | 10| 1%

- |, Think of the left-over 3 as tenths, Can y?u divide? ,
30 tenths divided by- 10 is tenths, Write /3 in the tenths

' place of your ansver.

s ! ‘ \_ldi - e
- . 10 -_— )
. ' Vrite TS this way,  1000[13
L ! Can you divide 19‘ by 1000 ¢ Put a decimal point after

19 dnd just above put a decimal point in your answer, You know

. " | /

,/ . v

19 a




~,f" ,In.cha:nging fractions to décimals, remember to:

your answer will .not ha.ve any whole number places.

Write & zero in the dividend. . - o . *
19 = tenths -
_Can you divide 190 tenths by 1000%

Write O in tentl';s place in your answer,

. : - ¥
L 4

P i

You won! &ant to use the division method for finding decimal
names of fr ctiohs that have a power of 10 in the denominator, but
it is a g od method for other fractions.

«
- v

+

(1) Put a decimsl point after the whole number in the
dividend. )

“

14 o W
Put another O in the dividend. ,
/1'9; .  hundredthg . o o.

/ Can you div1de‘? - - T AT B il ‘

Write 1- in hundredths place in your, answer. ] -

) .‘ .
-Ol [iad R
Ve 1000{19.00 - -
’ ~10 00 00 . . ,
"9 00 )

tite another O in the dividend.

v ' '

900 hundredths = 9000 thousandths /

| . . b

.01 . -
1000]19.000 : .
-10 00 A .

. C 9 000 - )
¢ ' "! -2-.0—99: v

1000 -019

El

i




(2) Put a decimal point in the answer just aboye the point
in the dividend; . . .

-

-

(3) When you can't divide, put a zero-in the correct place

in the answer, = . . - “
\ - M

( h) Use Just as many zeros as necessary after the decimal
point’ in “the dividend/ ' ' ‘ 1 ’ ,

Here is an example of the steps in writing 1% aefa decimal,
I . ,

.0

o : 16[1.0

~ - ’ 0625 © ‘ 4 ' :
C - N S g
- , —250 T .

, . ~ -80
{ . . . —
.
)

., None of t}}e"problenis in the following exercises id this long!




w

Exercises
iAo

-
4

1. Divide to find the decimal name Yor these. ,.

@ 1

()

olw
u

L "
Q
~—
\J o
i
.
4
v

9
-+ (@) 5=
\‘
5 = -
\:: ’ . vy
) (e) %% : .
. . i *
b4
R 2 4 LS p
(£) ¢ = S
5%~ —
’ ; ) .
. 5 ’ ) f
- L] -
(g) ‘a " P Y, ’
8 s : :
. 1 hd
'd
¢ " P * .l{ ’ 2
SRR e -
. PN . .
© (h), 55.= ¢ .
¢ - L. 4
s vl -~
[ ¢ -
s D . ot
w‘\! i :.‘) '5‘ -t -

- Yqu have ., to f)e_\,careful‘. zylhgn you find the decimal name for numbers

T+ .greater fhan one. Lookst. . .
. ‘\ ‘e a ,,:l . . . 3 i o
4 N - . % b > 1 .
. 2 ~

: 'Beca:use t:,his is true,_ there will be a digit to the left of the "
decitial: point, - ’

.

Divide as usual: 2[3 ~-

k7 - -
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o 1
You can divide: ) T “

¢

‘but you have a remainder. 'Put a decimal point in the dividend ,

and a decimal point above it in the answer.
. : < l.
- _ 2[3.T0 -

Divide again. 1.5 oLt )
23«10 e N

‘Divide to find.the decimal namé for these.

() 2=___ (£) ,—235= —

‘ﬂ") '25'=__. ‘ (s){ %=’

() L= (h) .;_g. £ : ﬁ.
(9) l%j “ | (1.) 2 - _ L
(e) 5= () -g-;

¢

N




Repeating Decimals . ‘ » 5.:

. "“

So fer, in changlng fractions to decimals, you have found tha%
after dividing to two or three decimal places you could stop, because
there was no remainder. In.'the example which was worked for you,t St

-2 = .0625’, it was necessary to write foU¥ zeros in the d1v1den¢

16 ~ Y .
before there was no remainder. P oo T

4

"For sotme fractions, there is "no place to st p'". .These &re

called repeating decimals. .

. . Clasgs Discussion ,

We will-rewrite %. as a decimal.
3!1.0'
VWhen you divide 10 tenths by 3, you get

of tenth
-8

-311.0°0

When.you divide 10 hundredths Y 3, you get
remginder of hundredth. ’

When you divide 10 thousandths by 3 , You get
remainder of %en-thogsandth.

A}

It is clear that since §pu keep'on dividing 10 of something

by "3 , you will always get- with a remainder of _.

The digit __;;_, in the decimal, will be repeated no matter how many
decimal pleces you use. To show that this happens, we put & bar over

o

the digit that is repeated: % = 3.

.

We will rewrite i% as a ddcimal.

11,06
k9




_ Cen,you divide?

Write O in tenths place, . You have 10 éenﬁhs left over, and
10 tenths = hundredths..

: o
~ 11[1.,0%.

. .
Can you divide?

-
-

— .0
~ 1111 0"'o
The remaindef is 1 . ‘The nex dig3t in the answer is O , and the
one efter that is 9 Lageln. t\\mg ter how long,you work you will
get first a O-,'.then“a . Since this is true, we write
ﬁ .09 . This tells us that ’

) p]
,fi = .O90Q09090909090909 and so on,

Here is a longer one, ; =7 713,

Divide 3 by 7< ‘and keep on writing zeros in the dlvidend a
lpng as you need them. Your first left over s, of course, 3 onif
ﬂhen you will get left overs of 2 ,i6 , 4,5, and 1 . The next
left- over is 3 , the numbe% of onesﬂ?ou started with, so you know
he digits in the quotient will now repeat. Write the d oimal )

umeral for % .

Try this one} g- =2 . ' ,
, ‘ ; .

,% is greater 'than 1 y Yqur, answer haé & 1 in the whole number
part. The "left-over" 2 repesits eééh time you 11v1de, S0 ‘

%zlg , : . ! . .

When you divide, you oan 8tdp as soon as the "left-over" ig”

. n

. the same as the number of lEft-o r ones,

1

{
Sometimes you want to know béfore you start whether you can

write a fraction as a terminating Wecimal (one that "stops") or

whether.you'll get a  repeating decimal.




decimalss

you will see that they have no prime factors except 2 or. 5, and
2 and 5 are the onl& prime factors of any power of 10 .

i

1

i
J

: ) : . X
Iook at the dénomipators of these fractions that g£¥é

. '
) % ) ﬁ ) é%': é% )

\ o R . \
It \?u find the prime factorization of any of these dénomipators‘

1
. 16

.

: 1Q-£éb {

i \ termiE;$§ng.
} .
8.4

A

(See

10

Here are some fractioﬁgdihat giye repeating decimals:

%

Each denominator has some prime factor Q;hgz than 2 &and 5,

@

Write the decimal numeral for ea

-

2 .-
2

[ [ L}

[}

L0 = olE WD

4

7
3

. Exercises

6.

7.

11 ig » ig s 2 ¢

ch of
if you can tell, before you start, which ones will repeat, )

i
!

2 i '

e

the following fractions,

-
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(\ R “ . /
Multiplicatiég with Decimals i

In order to multiply using decimals, you need to be able to
3 -~ «
mltiply whole numbers. The problem 4 X 37 'could be worked by
adding four 37's , but there are shorter ways. ’

Because 37 = 30 + 7 , you can first multiply 4 X 30 and then
mltiply 4 X7 and add your answers.

30 and T ' . o
L xb Xk
120 28 so Lk x37=120+28 or 148

e can write this:: 37

120 (4 x 30)
' ‘28 (4 x7)

or this: 37

28 (4 x7)
120 (k4 x 30)
148

~ To save time and writing, however, we can étart at| the right,
think 4 x7 =28 , -.and since the 2 méans 2 tens, We remember
2" "until we have ‘found what L X 30 1is. We then add the 2 tens
_'. to the 12 tens in 120 + Sometimes people write the above the
l tens pla}ce in 37 agéa{efni\nder, like this:
,A ] - ,37 | .




We can multiply 3 X 235 1like this:

235
X3
15
90
600

or like this:

4

Exercises

Multiply. Use the method that is easiest for yo&.

2.

68
2




Multiplication with Larger Numbers

.In a problem like 3k X 76 , we know that 34 =30 + 4 , Lo
76 (vhich is 70 + 6) must be multiplied both by 30 and by Y-
Again, it déesn't matter which we do first as long as we multiply .
30X70 , b X70 ,30%x6 , and 4 X6 and find the sum of these

producis. Luckily, our place valueisystem does a lot of the work

for us., re is one way to do thisg:
76
T X3k

2h (4 x'6)

' 280 (4 x 70) ° \
. ] 180 (30 x 6) . .
A 2100 (30 X 70) 3

‘ 2584

Some people write less. They solve L X 76 by‘ﬁultiplying L x6
"and then remembering that the 2 tens in 24 wust be added to the
product of L4 X 70 . Their first step would look like this:

. 76 They then write a O under the 4 (because they are
X34 going to multiply by 30) and then find 3 X 76 . The,
304 completed problem looks like this:

76
x3h4 .

J 30 : ' - . .
2280 - o
2584 - . s

N\

5k




% . , 10-11c .
t i
\ |
! Exercises P «
Multiply in a%y way you like. .
1. 2. b5 3. 97 .
?.‘.»‘. \ -63 &9
« * ’
§
o,
k. 32 . 5. 34 : 6. " 473
78 R . 2k
. { N -
‘ J » Ay




10-114

' Decimals in Multiplication

In order to understand how to multiply using ﬁecimals, we think
of how decimals can be written as fractioné When we muiltiply
1.3 X .5, for instance, we ‘are multiplying —3 :i

\ Class Discussion

32 . ..3___2 (3x5=_____ )

10710 10 X10 (10 X 10 = )

B3 .
S0 5% %5

Rewrite\the product as a decimal.
How many decimal places are in 1.3 ¢
How mény decimal pleces are in .5 ? g

3

How many decimal places are in the product? .

To multiply 2.56 X 1.5 «we cen rewrite both numbers as fractions,

2,56 = and 1.5 = i .
‘ . 25615 _ 256 x 15 , ~
100 ©" 10 100 X 10 ’
- ’ 26 15
. 256 X 15 ‘So 100 X 16 =
= C L rite thie ae
100 X 10 = Write this as a decimal

How many decimal places.are in 2,56 ¢
How many decimal places are in .1.5 ?

How many decimal places are in 3.840%

.
Y

When we multiply powefs of 10,‘ we just count all ‘the zeros
in the numbers we are muitiplying and put that many in the
answer,- Tﬁe number of decimal places in a number like 2.56 just
shows how many are in the denominator éf the fraction

- 3

. Sl R 56 ‘




10-11le

%gg . Therefdre when we multiply decimals we just count all the

decimal places in the numbers we are multiplying and p%t that many \

i

placeg in the answer, j i

' 1 L
To multiply .36 X .2 , we vrite the problem: \

.aé{
\ x.2 |\

Notice that we don't have to keep the deci®al points 1ined up when
we multiply. If we rewrite the problem in fraction form,

36 2

e W —

100 X 1o s V¥e would multiply whole numbers, 36 X2 and 100 X 10 .

> f
Now we muliiply as if .36 and .2 were whole numbers, then count

the decimal places (two in .36 and one in .2) and put the
decimal point in the answer so that there are three decimal places.
But .36 X .2 is 72 , and we must have 3 decimal places, so we
pup g 0 befo?e the 7T .

) .36 . .

36 x.2=,012 ' '




\ (10-11f
" ‘Exercises
1. Maltiply. Use your tables when you can.
(a) -09‘; .09 = ‘i
(b)" 2.5 x 0025 = *
(¢) 1.2 % 120 = B i ‘
(@) 1.135 x 2 £§= L _ S\
() 7.48 x .12\= | . ' ' ‘
(£) .o762x .11 = “ .
(@) bx.25= . : * '
_ \éh) 5% .25 = : N
(1) 2.7 % .15 = _ ‘ S ; _
‘2. Multiply. ’
(a) 52 x .03 - ’
(b) 59.8 x 2.1 =
(¢) 46 %11.0 =
(@) 932 x .002 =
3.1 Mnltiplf. n ' F

(a) .7 X .01l =

(b) k498 x .1 = ) ‘ - .

"(e) .32 X .0l =

(d) .0068 x 10 =

/

: (e) 2.75 X .01 =
(£) 3256 %.1= =
(g) .993 x 1000 =

58 L )

_‘\
Rt
-
e
,
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Dec;mal Divisdrs

Most people think it is easier to divide by a whole number than
by a fraction. Which looks easiest,

i i L.
'2‘=? or 5.—6=? or -§-=? .
N 3 )

You can see that they all are the same number, 2., but the

first one looks easjier than the others.

This ig why many &eople rename g number_to find the answer in

a problem like ,5(20),
‘ £
First we find-enother way of writing the problem. You have

often rewritten numbers like % this way: 5'1. ; This time
we will write the dividend in our problem (20) as the numeratér of
& fraction, and the divisor (.5) ag the denominator, just the

opposite of what we did before.

We write .5|2O as g% .

-~

A d

Class Discusgsion -

N We want to multiply the number 2% by some name for 1 so that
there will not,be any decimal places in the denominator. If the

denominator were 5 instead of .5 we could divide in the uéual way.

R

What ve want to do is move the deciméI“iSiﬁt one place to the

right., If we multiply .5 -by we get 5 . Now we have the
helpful namé for 1: 10 ) s ’ '
. 10
g_Q -9- - 200. A or ~2OO -
.5 Q 5.0 . )

* Write the problem like this: 5[200 and divide as usual.

59 - .

‘..:z":
e

¥




\. } \ _ ,
, B * . 10-12a
If 20 diyided by .5 is ug 5 then 40 X'.,5=20. Do

the multiplication to see that this is correct,

. ko -
' X.5

To divide 75 by -.25 , we can first write

2 \ .
- L85 - : .

Since there are two decimal places in .25 ,‘ we will have to multiply
it by to get the whole numbef, 25 . We choose %%g as

our name for' 1. . = »

N 75 x'100=. .
- . .25 100 .25,

[

Now divide as usual. 25[7500 .

\ .

'Check your answer by multiplying: 300 X .25 =

In the problem | 6.8 divided by| .02 , you will have to multiply
02 by to\get the whole number 2 . The name we choose

to~multiply by is .
6.8 , 100 _ \
.02 ~ 100 . )

y . . ——————— . . \
When you are sure you understand this, you can save time inx

division problems like .02[6.8 ,

Count the decimal ‘places in the divisor (.02) to find out what

number you will multiply both numfers by. To move the decimal point
two places to the right, you multiply both fhumbers by a hundred.
Simply cross outubpth decima ints and move them two places to

the right. -
R :

Then divide as usual.

60"




10-12b

.
. Q‘n
. .
’ -

’ ~ -
- N

In this élass discussion you saw that you can write a new name .
for & fraction that has a décimalkdenominator. The way this is done °
is to multipL& the fraction by one. The name for one tses.the same
power of ten fo Eoth the, numerator and denominator. Once you write
the new neme that has a whole number for the denominator, you know

how to divide,

Exercises

t

Follow these steps to work each problem below,

First: Find out what power-of 10 you must mhitiply the °

denominator by to meke it a whole number.

Second: Writg a neme for 1 using that power of -10.

Third: . Multiply by 1. : - oL

Fourth: Divide the numerator of the new fraction by the.

denominator of the new fraction,
Fifth: Write your answer in the blank at the right.

'Last: " Check your answer by multiplying it by the

denominator of: the fraction you started with,

: . 12
: 2 x 200 _ 300, ,sf
Exaumple: 25 X706~ B 25300 12
¢ ' . 50 . .
s 59 N i ) "v
L (a) — : (a) R

2 -
1 ')< ST (
— c)

() 5. =© %
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- " .

Be careful of-the decimal point in‘ these,

.65 10 _6_._5 : )

1.3
Example.‘ 7-5—- XTb-. = ,,5 - and Sl—ag-

15

(a) ==

.3

-




3.

@

o,
™~

Divide. Remember: 'To get rid-of the decimal places '

in the divisor you must multiply both numbers by the same

power 10 .

(-a) %.6
(v) ‘.091891\ e
- \\

A

\
(¢) 1.2M38

(d) 2:;[10‘

(e) .1479.8

?f) 230115+

;(g) 1.8(7.2

h)//i5.o|9oo




Addition and Subtraction with Decimals

When you add and subtract whole numbers, you ;re careful to
write the problem aowy so that you add ones to ones, tens to tens,
and so on. You have é;ne this with whole numbers by makiné sure
the ones digits-were lined up in a coiuﬁn. To add 33 + 94 148 + 22 |

you write:

S 0
When you heve to add or subtract amounts of money, you line up’
the decimal pointsl Yo make sure you add dollars to dbllgrs, dimes to
dimes and pennies thH\pennies. (You kouldn't write 1 dollar and

1 dime in & column nd add! 1 and 1 are 2 , and youfg have to
ask, "Two what?") - R |

\ . o i

\ ’ Class Discussion - . . \

When you write whole numbers ih olumn,\youﬁline up the
\./\ -
digits in ° ~ place. You can y8 think of a decimal

point as being just to the . off the ones ﬁlacg; 80 you

are automatically lining up the L

To add decimal nﬁmqers, you hust be careful to keep the aeéimal
points lined up, one directly beneath the other. It g: often helpful
s ‘ |

“to make sure all the numbers you are to add have the “me number of

decimdl places. If you want to add 3.8 and .009 , you can't move
the dilgit 9 t& the left, but you'can put zeros after the 8 ) . ] \
because 3.800 is the same number as 3.8 . You will write your -

problem like this: v
\
3.800 N \ ; \ \\
.009 A

e




Fs
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The-decimal point iL your enswer must be lined up, too, so that

the sum has three decimal places: 3.809 .
|

)
To subtract, you set up the problem the same way.

Example, 4,37 - 3.259
2XAIES !

4,37 has only two decimal places and 3.259 has three..
Write 14,37 as 14.370 .and set up the problem like this:

~

4.370
3,259

Now subtract in the usual way. The decimal point in

the answer goes directly below the other decimal

points. - \
v 4,370 , \ :
3.239 :
1.111 ' ,
| _
Exercié%s ’

‘ 1. Add. Be isure ?o write'enough zeros at the right to keep the

decimal points lined up. Problem (a) is doné for you.
. \ . . .
(2) .7 +.8% = "\ 1.54 ‘ .70
) + 8L,

\ 1.54
©o(0) 19+ 382 =" ) \

\
- .8 .
\ (e¢) .853 + \6

\(d) 625 + .55
* ' s
A SR

(e) 1.002 + .0102 =




— e >~
- - - : .

-

(£) 5+ ;125 -

" (g) .LOT + .32 + .0T6 =

|

(h) 2.31% + .6 + 72 =

[ ! + \

{1) 1.05 +.075 + 2L.5 = . ' |

&
. Subtre;.c_:t. Problem (a) is done for you.
(a) 4.6 - 2.36 = 2,24 4.60
s -2.36
L T 2.24
- (b) 48,134 - 16.78 = : '
- \\ ’
i

(¢) .807 - .235 =_

(d) .64 - W76 = : v

. (e) 1.216 - 438 =

‘ ‘ (f) lh‘.273 - ,"l'039 =

P

"(g) 7.28 - 5.542 =

(h) 1.005“-'.>326 =

- ’
.
P , ! .
. ;
Y
|
. I -
: - v . -
P




Summary . ' |

In this chapter you have learned -thkt any rational number can
" be named either in fraction .form or in decimal form. Sometimes
it is easler to work with fractions and sometimes it is easier to
work with decimasls., If you know how to do both, you can solve the

problem the easier way. .

Clasé Discussion

Suppose you are't;ld t; multiply 64 X .125 . You can do
this: ‘ a
.125
X 6k
-
7500
8.000

but if you know that .125 = F , you can do this:

(o)
=

1
g X 64 = ?T
8

Suppose you have to add % s % , and % . One way to do it is to

think &= .85, f=. , ed 2=, . . -
) 875
\ .750 -
, .500
2.125
: = . £,
ERE TS N DY

v

In order to use whichever form is easiest, you must be able to

find decimal names for fractions andofraction names for decimals.
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" I
Remember that fractions are division expressions, so to change

¥

ll;' tto é decin\al, you ciivide 1 by .

.25°
411.00
) .
Iq is useful just to remember names \that go together for some of the
commonly used fractions. If you know that 8- = ,125 , for instance, °*

then to find § (which is also -E) you can just multiply .125 (X 2

and get .250 . %=3x.12?,%=5x.125, and %=7x.125. (Do

you see an easy way to find %, now? % is %x%, so

%=-'—l§2, or .0625 .)

To find fraction names for decimals that do not repeat, you-first
rewrite the decimal as a fraction with the denominator a p.ower of 10 .
You remember that there are as many zeros in the denominator as there

are decimal places.

IAyou divide both the numerator and the denominator by 5 as long

as you can, you c§au simplify the fraction.

= 223
+125 = 7606

¥
500

e
1

rd

- {

. Vi
The mclst important thing foz; you to remember ahout decimals ig
that the decimal pS:nt separatexthe \ [ part of
i

11 3
ithe /ﬂecimai from the part that lessg than\ 1, D:J:its to the /

L : dof’ the decimgl point represent whﬂle numbers ax;d thé

!
/

68 - . j

i
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farther they are from the point, tHe »  the number they
represent, In the number’ 6,000,000, the 6 ueans six million.
Digits to the - _ of the decimal point represent numbers
that are less than 1 , and the farther they are from the point
the gmaller they get., It takes 1000 of these: ngg to

make 6, )

With many problems, you can find out whether your answer is

reasonable in order to check up on where yoy put the decimalupgipt.

In 41.3 + 2,069 ; the whole numbers are 41 and .

. Xour answer should be gbout 43 , because L41.3 is Just a little

laréer than 41 and 2.069 is just a little larger than 2 .

In €0.8 - 1.79 , the whole numbers are and ,

80 your answer should be about because 60 - 1 is - .

In 5.63 X 2,1 , the whole numbers are ° ° and .

———

Your answer should be about , because 5 X 2 1is .

In gg4%§ » your answer should be gbout - because

divided by is .
~ . ~

\ . .
Here are a few rules to help you with the exercises,

e

1. 'When you add or subtract or coﬁparq decitisils, it's )

.important to keep the decimal po;étéfiined up.

2.  Vhen you multiply decimals, you multiply as if they were

whole rumbers. The answer has as many decimal places
- . i .
as thererFre all together in the problem. (Like the

zeros in the denonfinators, remember?)

|

3.  When you "divide b a‘decimal,'you first multiply both
numbers by|the poyer of 10 that.has;és many zeros as

there ar% Tecimal| gces in the divisor,




¢

Al - '\l .
k., To multiply by, 10 , move the decimal point one place

to the right. ’

5. To .divide-¥y 10 , move the decimal point one place to
- the ‘left. : :

4

Exercises
g

1. Rename these fractions as decimals.

2.  Rename thesgydecimals"ﬂ% fractions. (Some of them you will
need to simplify.)
N

(a) .6«

(b/) "1,2 .




—_r

\\ ‘.V -\\ \'
| : -

3. Write < or > in the blank to'make these true.

(a), ".0197 .2
(b) " 7.6. 7.75 '

(¢) %0.001  Lp.oo1l “
e

(a) ~.987 .9836 ' \

b,  Add.
(a) 6.8 + 3,042 + 71 =

(b) 21.007 + 32.963 + ,18 =

- 5. Subtract.
. (a) 7.9 ~ 2,5 a
(b) +.3.04 - 1,562 =

(e¢) 58.079 - 21.2 =

6. Multiply.
(a) 39.1 X .001 =
(b) 2.32 ¥'1000 = '
/ /

(¢) k2 x .01 = o ‘

" 7. Divide. : ‘ : '

(a) .09[BT ‘ (b)/2.ﬂ5.3 (c) 1.8]36
. s / ' -

i

. .
. . .
. .
, .
, -
“
.
.
- . . N B v
) .
. .
-~ - -
. ‘ ‘ ’
IS S ’ ’
» . /é‘? e B
Al -t
a c . ! ’ A
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Chapter 10. Decimals

. Pre-Test Exercises -

These exérc#ses are like the problems ybu will have on the
chapter test. If you don't know how to do"them, read the section
again, If you still‘don't understand, ask your teacher.

1. (Section 10-9) Divide. ‘ 5.

498
f2) 35 =

2 :
() 1605 =

() a5 = _

2.  (Séction 10-11) Multiply.

¢ (a) 5.8 x 100 = <
(b) .022 x 21 =
(¢) .25x4.8 = ..

pd

(d) 4.76 x 1000 =

(e) 3 x/.125 =

3. (Sectiog 10-13) Add.
/(a)/ 2.9 + 3.07 + 29 + 1.004 = . _
, - H //;-.‘;‘l ( | ) ]

(v) 1.25 + 046 + 3[87,;‘,9 =

Y
] 2
a 4

\/ < o, st 1
b, (éec_:tion 10-13) Subtract.

(a) 3.45 - 2.15 -

" (b). 8.1 - 3.125

'

¢ 72 5




(Section’ 10-9)
.Write the following as decimals,

J
/ : 2
.

Decimal
(a) %
() “§ - , o
() 1. -,
(a) 3 :
k /
3 ) »
(e) g , -

.(Sec‘éioﬁ 10-7 and 10-14)
Write the following as fractions in simplest form,

(a) -.35 = < (e) b=




{Section 10- 11)
Fill the blanks.

(a) .25 x 60 is

“

(b) 20 X 30 is,

(¢) .05 % 535 is

(section 10-6) .o
‘Write < or > +to show which number is greater.

(a) .039 0164 5
(b) .1lok

(e) .0051




: - e e . 10-T-1
.y ’ . IIIE% //‘.,
_Chapt/ér 10 ‘ - ) .

7 2l 7 Multiply. , ,

(a) .29 x 10 =

(b) 1.8 x 2.9

(e) .82 x 100

) (a) A.15 >}' .23

- . 4 »

(e) 2.6 x 22°‘= )

)

3. Add. . ot N

(a) 6k + 2.5 + 3.147 + 16 =

¢

-~ \ /’(b) 9.43 + .08 + 2.1 "")45.6~=
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g /
‘4,  Subtract. -

/" (a) T6.08/-7.1=, 4 / .
/ ( N T : ) , y:
. /-

/(b) 29.h - 27.39 =

L R

o V
. (c) -3:—§= | )
6. Write the fel;Lwing as decimals,
S ' Decimal N/
(a) §
(®) 3
- (e) g ~ ’
C () 3 ,
' () o
= % N .
(g) '11-5 - ’
(n) £ ° oy \
,. % ‘ /
/ ' ¥
. ] .




‘ g i '\' — N
Vo .
\ 10-7-3
\ :
‘Write the following as fractions in simplest f'orn;‘, o N
. . ' / Voo
(a) .45 = s (@) 2= ,
y / /
(b) .375 = N O R
.I
(c) .8= . . () 15 = ’ ’
/
[ ( i . n
Fill the blanks. . i
(a) .35 x 200 is
(b) .15 x 48 is
(e) 100 x 18 is ‘
|
(d) .05 x 465 is . .
) &
(e) .1 x.397 is ‘
, -t
Write < ozf > to show which number is greater. |
(a) .29 .289 '
- < 3
(b) .0L604 016041 o .

(c) .078 .06k N S




‘ Che k Your Memory: Self-'l’es\t

(Section 6-5.)

() £ -

and

T3 7 —

(v) 162

~
0 B2

(Section 6-~2,)
What rational number is represented at each point named?

(section
« Fill the




Fiil the blapks 50 tha
beforg it.

(a) & +5 =17

&

v . 2x

X

5. (Section’ 9-10,) ' ’ .
" Construct a ;Line perpendlcular to AB at poimt P,

i
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‘ % 10-R-3 -

“
\

6. ' (Ssection 9-5,) \ .
Draw a triangle with two sides and the angle'they form congruent ' "

il to the segments and angle below. \ v
J ’ ’ )
- . :
¢ I » * X :
i » ~ Ll
. 4 * :
¢ -’
" Ay -
. . .
o
L] ~ te
2 . o -
\ ]
\\ ’ .
A Y
. | -
4
.. . . .
; 4 o
| . - . : ¢ , ¢
. $ ¥ w N * ..
o u
> . « s
. A .
“ L] 2
: . <
‘ . ’ [ . .
- . » - Now check your answefs on the next page.. Tf you do not have them -
* all pight, go back and read the section again. / ' ) . s
) . "' ° L3 ’ "
: ~ | ) i ) , v 4 )
. , P N
. -

\ .
.
E lC ~ ' :
3 - ., . ‘ .
-
. . hl A M
R I T
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3
n
9
B 3 .
L
3
2
5

— N \ r
SE. o ’**%f '
PTed ' ) ‘
: . \ « 10-R-4
. Aziswers 1':9 Check Your Memory: Self;Test \ )
BV v. \
1. (a) 8, 8 \ ‘
. ‘\
(b) 13, 13 ’ |
(C) 28, 28 \ -
2.\ A . \.
. \\ ~ \’o
\ -

2
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. Chapter 11

PARALLELISM \ \

]

-

Congruence (Revisited) T ‘ -

\ . :
' In Chapter % you learned that £wo figures are congruent if a gopy of
\ ~ , .
one cqn be fitted exactly on the other. For exam;;:le, if yoy make a
\ traci:g\(;g, A ARC | - ‘ '
- \
A c \\
and it fits exactly on A A'B'E}'
-
hY B’
Al c!
’ . ‘then¥e say “that A ABC 'is corgruent to A A'B'C'. In symbols we would
write T ‘
) v A ABC = A ATBIC! : .
g where the symbol "=" is-Tead "is congruent to". 6 E

Let us now review the methods we used to copy a triangleSusing .only

o + .a compass and ruler.




. Class Discussion

*
t

¢
- .

Copying a Triandle by S85 ’

'

On Page 11-M you will.fiqa a triangle to be copied. Part of the

\\ line in tHe midd1d of the page will be used as one of the sides of the

‘triangle. Follow the directions and figures below to help you copy the
triangle. . - SR ’

-

(a) Copy AB on to the line ) ¢
so that AB is conzruent b
to A'B'.
A B
t .’(
) g < l i
. Al B!
(b) Place the point of the compass . ) .

on the vertex A" and set. your
compass so that the pencil -
. 'point falls on the vertex ¢C.

f




(e) Place tﬁe point of the compass

‘on the point A' and draw an grc.

"

(@) Place the poiﬁt of the compass

on the vertex B and set your
compass so that the pepeil
point falls on the vertex C,

.
& L




.
2

w

(e) Place the point of the compass
on the point B' and draw an

arc that crosses the first arc

~

you drew.

Draw the ;éy that starts at A"
and goes through the point where
the two arcs intersect. Then
drav the ray fom B' that goes
tgrouéh the same point. Label
t?is point C'.

If you have been careful, A A'B'C' = A ABC.

-

If three sides of one triahgle are ééngruent to
the sides of another triangle,

_then the two triangles are congruent;

This is™ealled the SSS (Side, Side, Side) congruence property.
' 87 '

~ -




.
~
:
.
-? ————tr
i
,
L]
‘
——
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~» B
N\ .
\
\
\
1]
i
7
’ L3
.
‘ ;
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.
PAruntext providea by enic [N i ¢
- -

" . N . "
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Copying a Triangle Ez SAS |

On Page‘}l-lg you will find a triangle to be copied. Part of the
line on the page is to be used as one side of the copied triangle.

Follow the directions and figures below to help you copy the triaqg}e.A

€

(a) Copy XY on to the line so
XY

.&;\\\\“_— that is congruent to ‘X'Y'.
\

(b) .Copy {Lp at veytex x'.":




(¢) Copy XZ onto the ray of '
. the angle you just copied.

\ 5 fe= 4 s,
\ i
. \ < A T
|
[y
Al - 3 ~a -
* N ~
. ]
(d) Draw Z7yY. ~
v "\ > -
2 X
T P
. A\ - - -
\
If you have been careful, A XYZ = AXTYTZE. - <
- L T Lo Lo u
. You can’ see that although @ triangle has three sides and three
angles we needed only three of these "parts" in this case two sides
and 1n angle, to copy the trlangle. . ) o,
- If two sides and ,the angle they form of one triangle 4
' are congruent to two sides and the angle they form of :

) ) another triangle,\then the %wo triangles are congruent

.

Tﬁis is calleg the SAS (Side, Angle, Side) congruence prope;ty.
A o % .
. . . ( “r
e

‘e 4 to .
4 -

v
t
\.“i
A
A
)
”~

e .
N
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Full Tt Provided by ERIC. .
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Copying a Triangle E}: ASA

On Page 11-1j you will find a triangle to be copieﬁ} Part of the
line in the middle of the page is to be used as one side of the triangle
to be copied. Follow the directions and figures below to }ielp you copy
the triangle.” . ' '
(&) Copy PR on tq'}i:,he ine
sQ that TR 1is .;congruent
to- P'R'. . ‘-

”
- &'

]

A




/
Copying a Triangle Ez ASA

On Page 11-1j you will find a triangle to be copied. Part of the

line in the middle of the page is to be used as one side of the triangle

to be copied. Follow the directions and figures_below to help you copy

the triangle.
(a) Copy PR on to the line
— t
8¢ that PR is,congruent
to- P'R!. o

(v) fCOpy: La at vertex P!'.

"




‘ ’ L d

(a) Label the point Q..

.

"A P'Q'R'.

11§

" If you were carefpl, A PGR

You can see that all we needed to copy the tgiangle*was two
angles and & common side.
- L'- ’
If two angles and one side of one triangle are
/ congruent to the corresponding two angles and one ’ “
side of a second triangle, then the triangles '

v - are congruent.

‘This is called the ASA (Angle, Side, Anglej congruente prop

.

r




.

-




Exercises

J . l. Using the SSS construction, copy the triang}e below. Be sure to
! label the vertices. (Verti;es is tpe plural of vertex.)

.

2. Using the SAS construction, copy the triangle below. Be sure
" to label the vértices.
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3. Using the ASA construction, copy, the triangle below. Be sure to
label the vertices. /

A!




The Rhombus (Revisited)

-

Recall that a rhombus is a four-sided figure with all sides being
congruent to each other. Also,

" the diagonals of a rhombus?

(a) are perpendicular to each of;:¥;
(b) bisect each other,

. . i and (c) bisect thé angles at the end points of the diagonals.
i) The class actiyity‘that,follows will let you reviéw how to use the

rhombus to bisect a line segment and td bisect an angle.

-l

Class Discussion
i

To bisect a line segment, all jou need to do is to build a rhombus

around it so that the line segment is one of the diagona}s‘of the rhombus-
The other diagonal will do the bisecting. :

-

1. On Page 11-2c you will find a line seghment to be bisected. Follow .
» the directions and figures below to help you do the bisection:

v -

——

(a) If AC is to be a diagonal |
then you must find h point

_B above the segment and a A — oC
point D below the segment
so that ABCD is a npombus.

'

(b) Set your compass so that ' ) Vot

the opening is wider than ’
half the distance from A to C .




a2

~a

s A
<

‘E

-

O

Ric ™

Aruitoxt provided by Eic:

MG

»(c) Put the point of the compass
on point A and draw an arc-
(ebout half a cirele) that

crosses AC .

" s

(d) Without changing your -compass
. .‘ >

.setting, put ‘the point of the

compass on point C and draw

2another arc so that ‘it crosses
the first arc you drew in two ™

places.
cD ) -
. ;

L4

-, .

2% :98

! L 1) -
. s
- 5113

K,




. ‘:‘"&'5“.“\‘ e - i
s’ . u_ab . .
" .(e). You now have located the point B

. ,‘ ———
above :'.AC and point D below . .
AC . Draw ID . ’ ) ‘ B

- T A c
* \\‘\/’ . ' k
- . D

(f) Draw 'E,E,'B—C', and CD .
.. .The figure ABCD MHs a rhombus.’

‘e

* >
Label the intersection of AC B "
t N , 4 . .
- ahd BD with the, Jetter M . .
! < .
. H
T E3
5 . .
é ) -
/
AN v . 1
* - s
. ‘ , Because yoh know the diégonals of a rhomubus bisect‘ea‘chﬂother, - ~\ .
you have, by "building a rhoubus 'around AC", bisected it at M .
S z S e ~ o
o T - - .
« . . \‘ - » ) t
- ' ¢ o
° \ 99 s




Work -Sheet
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2. On Page 11-2f you will find an angle to be bisected. Follow the
directions and figures below to help you do the hisection.

4
v

b

(a) To bisect £ x 1let it be one

of* the angles of a rhombus.

flace the“point‘of your
compass oﬁ point B and
draw 'an arc cutting both
trays of the angle. This

locates points A and -C .

i~ g

Without changing your compass
setting, pl?@aathe point of
thé compass on point A and

draw an arc.




[Aruitoxt provided by exic 8

-

-

- .t .
- l , . .
- . N

b ) N «
(d) Without changing your compass

setting, put the point of the .
"_compass on point C and draw - '
an arc crossing ‘the arc you e
" have just drawn. ~You nOW“ A

have located point D. -~ .

. 3 Y *
- ] ’ s ¢ ] R
(e) Draw AC , BD, AD, and .CD ... ST
. » . - L
~ The figure ABCD is a rpombuﬁ. D
- L .
1 - " ' ’ ’ ; N
. . i
w 7 ol
B 4
. y . . . o
o
T . ' )
. “ A
. = . R
- 4 -
. ' S = .
K hd s ¢ '}l . ”’ N i

Because you know that the diagonals of a, rhombus. ‘bisect ﬁhe angles
at their end points, you have, by "building a rhombus around Lx",

bisected it. - J "

{ . .
) » . ’ w, ‘
' - 1\;“-

L1

J102 '
ALy ’
\ frs

. k) . oo

-







»
. . , Exercises

) 1. Biséct the angle below. N

2. Bisect 1B . : ‘
W0 : N :
N . N
~ » [ — .
A B
. . . .
. '\ . ' - -
»

but al\b\are perpendicular to each other. Draw a line segment
perpendicular to, PQ '
[3 ’ " ’ \\,. ) P

3. Y;\\know that the diagonals of a rhombus not only bisect each other )

o
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ParalIéI Lines EE the Plane

fou.have seen man§ examples of parallel lines. " For example, the lines

on a ruled sheet of paper are parallel and they'arg all pérpendicular to

the edge of the paper.

-

The rails of a railroad track are parallel and they are both perpendicular

to the ties.

- When we think of examiles of paréllel lines it almost always includes
thinking about perpendicular lines. In the class activity that follows”
you will learn how to conmstruct two parallel lines by making them
perpendicular to a third line. 'As you might guess, we will use the

. rhombus to make this construction.

«




Claqs Discussion

-

On Page 11-3d a.line has been érawn for you. .Fbllow the directions

below to construct two parallel lines that are perpendicular to the

drawn line.

(a) Place the needle poipt of your compass

on‘point A . Without.changing your
compass setting, draw an arc-that inter-
"sects £, above point A and an arc

1

that intersects zl below point A .
Label the points of intersection B

and C .

(b) Open your compass so that it is
wider than the distance from A

to B . Put the needle point
on point B and draw an arc
(about half a circle) that

crosses zl .

.

A




(c) with /t changing yout compass
“setting, put the needle.point- .
¢ 2

- =
~

of .the dompass on point s
.- and draw another arc that -

.crosses the first arc you drew

-

in two ﬁlaces.'

’
.

(a) Label the points where the

two arcs intersect D and E )

and draw the line that passes
through points -D and E,
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_{e) Now let us look at the figure'you just finished constructing. If
we were to drawv BD, OC , CE , and EB , the figure would be a

rhombus. A 5
. A Ve

£ v

We know that thé diagonals of 'a rhombus are perpendicular to each

other. We also know that the diagonal DE is part -of the line that N
passes through‘points D and E. Therefore, ;EEE mﬁ%t be )
perpendicnlar to 4 The little "[] " gt the point where

the two lines intersect is used to show that the two lines are

-

perpendicular to each other.

(f) Now construct a line through point W that is perpendicular to Z .
Use the same method you Just finished using. ' . v

When you have finighed you will have constructed two lines p

perpendicular to 4. and these two lines will Be parallel.

a




Aruitoxt provided by Eic:
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Exercises

Pictured to the right are
- three lines perpendicular
to a fourth line. In symbols

L -
we use " 1 " " to mean

‘ <,
) "is-perpendicular tQ", and
"o + to mean "ig parallel to®

-y

(a) 1Is zl I fé 2

e

(v) 1s 2, | 2y

(c) Is 2, | £y

———————— e

" .

" Complete the sentences below. Use the drawing above‘to help you.

#

(a) Two lines perpendicular to the same line are
to each other,

(b) Two lines parallel to & third line are

each other.

Suppose we have a line Zi

and a point P not on zl .

(a) How many lines dc'you
think can go through P

that are parallel to Jl T

How many lines do you
think can go through P
that are perpendicular

. to 2.7 L
’ 1/ - A-\
«- BRAINBOOSTER.v

L, A line séparate the plane into two regions. Imto how many regions

do two linés separate-the plane:
(a). 1f the linés are parallel?
(b) 1f the lines’ intersect?




Rectanglés ) : ) ’

We pick a point on 21 ; say point A , and by

building a rhombus * -
we construct a line perp_entg.'éular to ﬂl 8t point A , ‘and intersecting 4

111

e )
ﬁ 3%}

o i
. X
[ ' .
m . 2
1. 2
: [ A | 1
— — -~
T | O K ,
/ -
;>\ N
;
— ] N - 2 —
! Y
’ <

L 3 7 -
The drawing below is like the figure you constructed in the last
clags activityy ) ‘ .- L
, .
: ’ W
o -, -~ R ‘A 4 1 -
- 5 f} '“‘f' rﬂ
.; T e « 7
| v
s FER o Bel
e :—] N — . 2 —
. ‘ + - o ) e

~

2




. R .

. . The figure ‘outlifed with the dark line is called a rectaggle. -
thice that o, and . m, are perpendicular to £y + ‘therefore mI

and m2 must be parallel to each other. . . - .
~ ‘ - 4 V- .
[ . P
° - 1™ . Mo
o = . . .'- - » .
. o 2
' =~ - . A N l
—— - #‘ . 4 r o
- i s ]
A
- % 3 .
'i . N » ) "
ro N
’ ' - .z .
B . By looking at the way the above rectangle was constructed you see.
vhy: we say the,following things. - ’
. . In a rectaﬂgléﬁ - o
A T ‘(a) the four angles are all right angles, S : )

and (b) opposite sides are parallel.

1}

It is also true that opposite sides are congruent.

If we continue to draw perpendicular lines at points B 2 C,D,’ and B,

K Amlﬁv ' - 0 ‘ “ 4 ‘4~- 4‘ #: E
e A B “C ] 4D El —
~ ‘ ' T O o O O
s - ‘(: :
. ;
~ e N
4 . coa . P
- " . : C O 0 032
# ' SRR R A R
you can see that many rectangles have been formed. As opposite sides of
a rectangle are congruent, then all of these segments are congruent to

’ ther.
| o each o r 112




This fact now lets us say: ..y ’ .

the pe;pendicular distance between parallel lines

is the same everywhere.
p— T

2t

“ Class Discussion . . ~

-

. Earlier in this chipter you learned that if
P o * ’
three sides of one triangle are congruent to - L
iy . ‘three sides of another triangle, then the two. . )

: triangles are congruent. (SSS property) . : .

We will now use this idea to show that if jyou draw a diagonal of" a : '“ .

rectangle, the two triangles formed are congruent. . ' .

»

A D H C .1. -

- , " hs .' .
A . —H—— B
%,

.
<, - s 1

We will agree that a line Segment is cdngruent to ifself.

'

e 1,
2. Because figure
3. Bécause a line segment is congruent to itself,
k, “Then,:by the ‘ prOperty\of é;iangles,

"ne

Becauge “figure ABCD 1is & rectangle, AB
A = : .

AC E’ hdad - .

ABCD is a rectangle,

A © A BIC 2 . ¢ .

113




P S, ‘Exercises -
. . . )
1. (a) Construct two lines 'passing through points A and B that
. _-are perpendicular to m1 . - !

(b) Now pick a point on one of the lines you drew perpendicular to
s Iy and construct a line parallel %o ml .

(¢) What sort of figure has been formed?

2: (a) Bisect each side of the rectangle below thus finding the midpoint
of each gide. N .

(b) Draw line segments from one midpoint to the next.
(¢) What kind of figure is formed?
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BRER 3. In the rectangle below, point M.-is the midpoint of side AB .
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: . Try to give good reasons why A ADM = A BCM . .
. LS LU
. v . . Jo . B} -
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C e The Protractor’

.7 hThe instrument pictured below is called a protract;or.
L. . , v

) “ By

P

&
-

It is used to measure angles. Its semiGircular sc%{(semicifcular meéns

"half a circle!) is divided into 180 .congruent angles.

.o To measure an angle you place the p}otractor on tl';é angle so that
A .. ' A .
p P on the protractor lies on the vertex of the angle ahd the edge

[

of the protractor lies on ope ray of the angle. -

Now find 4the mark on the protractor that lies on the other ra'y of

the angle. The number assigned to this mark is the measure, in degrees,
of " [/ ABC .
m/ ABC) is 30 .

In the picture above: the measure of LA (written

hd .

*y




. 4 !
’ . -Class Discussion

¥ 'i:'s‘
r . 21 N
* Use the, figure dbove to answer the foilowing quesé:ﬁans’./
- R . t
What is the measure of [/ x % . .
What is the measuré of / y ? . N N
What is . m/Zx+m/y? - .
Notice that £, can be thought of’as being made “up of “two rayé, ' C

-B_C* and TR . Because a line can be thought of in this vay, '
'mathematiﬂciéans ofteh call a line a straight angle. What is the . .

measure of a straight angle?
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. .

You know that the diagonals of a rhombus are perpendicular “to each
other. You also know that the four angles formed by the -intersection

1

of the diagonals are all congruent to each’ other.

=

. .(a) TIn the figure above, we know that / w s L{x, Ly, .and L2z

‘are all congruent. If the m /% +m /w =180, .wiat is
the measure of” / we - -O0f Lx 7

(b) What.is the measure of / z 2

'(c) Whet :}.—s thé'meanure of Ly?

4

(d) lw,,lx,ly, and” [ z are a¥l ° angles .

° R . ‘(vhat xina?) »

- (e9 -Complete this sentence. - S

- -J;'f two-1{nes inﬂerséct and the,four angles formed are’
. all congruent to eaeh ‘othen, then the two lines are
. . to -each other, '




Exercises
it b bt

In the figures below, the measure-of.one angle is given to you.

Find the measure of the oth angle.

{a) / .
45

In the figure—tp the right, what is
the sum

'mlw+mlx:'+~mly+ml‘z_?

In the, figure .to the right, ic is
perpendicular to AB . What is the

measure of this .angle?

BRAINBOOSTER.,
b, Find the measure of /y .

miys=
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Iy

Vertical Angles

o In the last lesson you found that.if two lines intersect and the four
angles formed are congruent to each other then the lines are perpendicular

ey B tO eécb other. ) Y | ) )

S
e

A [l

’_’ {)‘ ’ . v l
/
M 'tb ' .

The angles formed are cslled right angles and the measure of each is 90 .

X Now let us look at two intersecting lines that are not perpendicular

’ . LI

" to each other.

Class Discussion

&
. zl
— 7 B
. 2
Usethe above figure to help you.answer the questions that follow. . v
1. 120 + 60 = 5. 60+mZlb =
2.+ 120 +mLa=__ . 6. mZb =180 - ( . ).
* 3. m/as= 189'- (- ) 7. mL b= _
’-l-' m[a: -

- ) - 120




From these‘exerciées we find that

m/a 60 and m/b =120 .

-

This shows us that when two lines intersect the opposite pairs of
angles bave the same measure. Angles formed in this way are called
vertical angles:

\
In the drawing below

A

.b

>

/Za and / c are a pair of vertical angles and “/ b and / d are a
pair of vertical angles. ‘ N R :

hi . -

We can show you that .

.r
- . .

‘any pair of vertical angles are congruent.

Keep in mind that when we talk about the measure of gn’angle, for example,

m /& , we are talking about a number.
In the drawing above: 7 o
v
(a) m/a+m/b = 180 and m/Zb+m/Zc = 180 .
(b) m/a = 180-m/b and m/Zc = 180-m/b.

Now, since 180 - m"/ b 1is another neme for both m Za agd m / ¢ , then

m/a = m/c.

&

By the same process-we could show that m/Zb=m~/d".




)
*®

* . . < . —
N . . . "‘% .
d

' . J Bxercises.

03

1.7 1In éacﬁ figure, find the measure of Z x and 2y ..
- ‘ . L. .

2l

[L
-

(1M

|

|

n

2. What is the measure of each épg&e,formed by the intersection of the
diagonals of a rhombus?

3. (a) The measure of each angle of a rectangle is
-(b) What is the sum of the meesures of the angles of a rectangle?

- BRATNBOOSTER, .
h: Pictured below is a rectangle with one diagonal dr%yn, thus forming
. two triangles. A [T T~ - B
z - ‘ ) '

) ' . D i —C
Make a guess as to the sum: .- m/x +m/y +m/z =

, ) 122

-RIC- A e 40




- .
~

Transvergals

Suppose that we have two pérallel lines, El and 22 s .ihtersected
by a thifd line, t .

.

Y

A

A . »
- -

The line t 1is called a transversal of zl and 32 .

Now, if\we draw line segments at points A “and B , bperpendicular

to zl and z2 » then the figure formed is a rectangle. Segment iB

of the transversal now becomes the diagonal of the rectdngle DACB.
) . I

- ) t A
) o . A,//////‘t 4y

)

0
b

‘\“

® 7

|
!
]
|
i
|
!
l
|

-~

fn an earlier'keséoﬁ.you ghowed that if a diégonal of a rectangle
is drawn then the two triangles formed are congruent. This tells us

that in the drawing above - ' .

e .m/a = m/a
m /b .

and "n /b

Pai%é of angles located like / & and a"' or /b and [/ V! are
called alternate interior angles, and they alwayé have equal measures.’

123 - . t

e

~
\ N
N ' - . . - B
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_ . “ Class Discusgion ’ : ' ’

Use the drawing below to answer the questions that follow.

.

Zi anq '52 ‘are pa{allel.

« —. ’ 51
3 = e ot
« -
N
« A J
R
iy ‘ 2
~tf- : - 2
- hd AL W »
L
. -
., X

.
Y

1.'~ Because vertical angles have equel measure, m / e =

2. /e and [/ c are a pair of alterpate interior angles. Therefo?e,

ml'c= .

s m/.g

m/f

m/d

.

m/f=m/d. Why?

3
i
5
6. m/b= mlz d . Why?
7
8

In the drawing below, £

of each angle named.

(a) m/lec = , ze) m/as=
ﬁb) m/e= 1 () mZb= -
(c) mZg=__ | (g) msZa-=

- / . .

(@) m/ £




Exercises

o

1. Find the measure of each angle named. £ |

T

A

-
(a) m/a= (e) m/ze =
(b) m/Zb= (£) m/f =
e) m/ec= (g) m/Zg-= ~

e (@) mzd = . . ‘

2. In the figure below 21 and 32 are parallel and m, and w,
are parallel. Mark with an "x" all angles congruent to [/ x

and with an "0" all angles congruent to / O .
B

A
Y

A

bt d

125




BRATNBOOSTER, - S
4., Pind the measures of Z.b and Zc .

t

(@) m/b .
(b) m/ e




. ‘ T 11-8 '
- : ~ /S ) . . X >
Trisngles = ¢ - . . - - :
By now you ha,ve‘ probably figured out th;:t the sum of the measures .
of the angles of a triénge_is. 180 ¢ We will perform an experiment i
that should convince you that &his is true. ’ .- )
* S < Glass Discussign ° ’ L ‘

-~

1. On Page 11-84 is a worksheet with.a triangle drawn at the top of the
p"age and a line drav!ri at the ‘bottom. Take this sheet out of your

o notebook. S e T - .
, 2. ' With a pair of scissors, carefully cut out the triangular region. o
3. Now tear off (GO‘"_IEE .cut with your scissors) each corner of the ! .
‘triangle. L L oa ) B .,
4. On the line drawn at the bottom of-your work sheet, place [/ 3 :
5o that one side lies on the. line. _ - -

-

e
< ,
R .
-
.. P { .
- e
-
‘ -
-
-
-t
5'
» - »y
- P
.
hd -
’ -
- . w
L4
.
B
6 3
>
v I
»
.
] 4 o
. h
. )
¥ o
. .
’ 127 A
. .
hd ’
56) . .
¢ - : - .
. , . ) U RO e . . -




. : : . 11‘88‘
) - T. © The sum of the meagures of thege three angles i1s the same as the
measure of a straight angle. What is the measure of a straight
. ~© angle? ] ' . .
. -’* ’ . LT \'
et us summarize what we just a€d. - . ’
“ L] - N '/
: . We took a cut-out triangle and tore-off the éorners. o . J

¢
[ '
L}
. -
“ s - , -
it v
4 ) - ,
Then we put these torn-off corners together.
. < N i # . .
- ) ) , .
R -
‘e , N - .
* ’
> Ay “
%‘ L
)
- - »

1

When placed together the sum of the measures of the three angles is
' . the same as the measure of a straight angle, wpichqwe know to be 180 .
y - N Al ‘
&

1
v J % $

’\ﬂn
. . The sum of the meapures ‘df the angles of a triargle is 180 .
o ' . L ‘ o / i
. ERIC - = 128 ,

;A‘} . /"L
. ’ ’ . i iy B -
St . .. s
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Aruitoxt provided by Eic:

- : s . 11.-8b
3y ¢ . < k4 *
' Exercises - .
! )
1. In each case, find the measure of /x . . e

(a) -

. o .
mix = .
’ \
(®) \ ‘ :
- : < :
- x ‘ .
20 . 40 . . :
)
B I
- Al
In the triangle to-the right, |, ' .
* . 12
. mix+miy = .
4 “ s ? M
~ * .
N o ? . \ .
A ’ - R \ N
- » "y N
' N 4
14 =, . .
’ . ]
} - ’1 ~
! . ! . , d
. . ] N
; 129 ) - N
5 - }Y LN
' N R . . ' - » ‘.
< o




]

.t A ruText provided by Eric

(a)
()
" (e)

P




Aruitoxt provided by Eic: -
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Parallelograﬁs

. - ' Class"Discussion ) . :
’ Pictured below is a triangle with side AB bisected so as to find

.the midpoint M.

-/

1. Take‘a\piece of tracing paper and carefully make a tracing of & ARC .
Use a straightedge Mark,point M ondyour tracing

2. . Without removing your tracing paper, stick the needle ‘point of your
compassg through’"ﬁe tracing paber.atépqint M' and {Eto point M.
3. Now turn your tracing paper so that point .B' falls'on.point A -

) . e

H]

‘and point XK' falls on po B .

C'




i 11-9a

- 4. Ve now have & new position for point C which we will call point D,

The Pigure formed by making this turn is called a paralleldgram.

ﬂ‘ . . * . . ' -

.

Class Discussion

1. 1In the figure above,

(a) m/Za+m/b+m [ c = . ;.

“’

1\

(b) m/Za' +m /b +m /¢ =

“

(¢) From- Jour answers to (a) . and (b) what would you say was

) the sum of the measures of the angles of a partllelogram?

. 4y

LA

2. In the figure above, /[ c is said to be opposite l c'  and.
£ DBY 1is said to be opposite l CAD .

“(a) [Is it true that . m[c:m,éc' ?

(b) | Is it true that. nlla+m[b‘ ="m/a'+m/b

- (c) | From your answers to (a) and 'b complete the’ following -

statement:

|
‘ i
v The opposite angles of a para%lelog am are

a . in measure.

3. .In the figure, above, \ ,
.. (a) Is it true thet AG=TH? | - g
"~ (b) Is it true that AD=HC 7
(c) Complete the following senterice:

"The opposite ‘sides of a parallelogram are

in measure. X ' : .

’ '1;3




To shmﬁarize:_
In a parallelogram: R C ‘ /
(a). opposite sides are equa}l in measure.

(). prposite angles are equal in measure.

(c) the sum of the measures “of the angles of a parallelogram

; is 360 b <

(8) it is also true that (as'you would suspect) the opposite sides
-of a parallelogram gre.parallel to each other. '

. . 'e . -

- . -

Exercises

+1. The-figure to the right is a
paralieiogram. )

-

(a) what is the measure of

Lx? .
. fb) What is the meBsure of
VT Lwr L y ?° C,
a (é) If.%he measure of BC is 5, A ‘ o . B

what is fhe measure of TA ?

..
-
-

(@) If the measure o? KB is 8, _ _
. what is the measure 6f TD ? ’ ’ tom

~

2. The figure to the right ig a -
parallelogram. ./ w .and / z are

a pair of alternate interior angles

and /[x and -/ ¥ ‘are & pair of
alterngte interior angles.
“(a) 'If m /= = 30, what-is °

m/z % T )
(b) Iz m/y = 4o, what is |
.o milx?

i
| )
ibe the measure of each of

(¢) If m/a.+m /b =220, what must
these angles?

Il - ~




3. The figure below is a rectangle.

. . A
LY J<

Draw IE . . i
Suppose yod were to cut along BE and slide the trianguléf ’
piece EBD so that BD "butted up against AC “. What kind

of figure would be formed?

(c) Make a tracing of the rectangle above and do the experiment.

BRATNBOOSTER. T E '
L, - The figure below is & parallelogram with one of Its diagonals
drawn in. . ..
C

-

Use the SSS property of congruent triangles and show (by wfitiné'

a few sentences of .explanation) why

A ADC = A ADB -

*»




Pre-Test Exercises -

Listed below.are the types of problems ana_consfructions you will
" have on the chapter test. “if you don't know how to do them, read the

section again. If you s%i;l don't understand, ask your teacher.

~

*

-

1. (Section 11-3.) . :

-

Construct & line through point P parallel to 5

-

l

2. (Section 11-3.) -
. ~

.,

e »~
-~

L
o,
r
-
>
L d

Hgw many lines can pags through point B that

. , )
(a) parallel to ‘fl ?

|

- [
Pt
i
1

-,

3

( perpendicular to £ 7

.




: 3. (Section 11-3.) - *_‘ ‘ B
" The symbol "||" means " ) - ) )
4.  (Section 11-k,) . ’

In the ﬁ:g‘fure below, ¢, | Ly

M N .'A! C " _
L T D O -

1™

(a) Segments AE , CD., ¥F , and GH are all
to each other. - ¢

" \(b) Segments KB, CD , EF , and GH are perpendicular to both

and .. .

»

5. “(Section 11-k.) SN .

®

, The figure below is ;1 rectangle w:ith a ‘dkagonal dsawn. . - < )

- .

.AA . " B,

oo D R ¢

..~ Fill in the blanks with the correct answer. T ) '
(a) K-B- = ‘ ol ' \\‘

g .y 2 ’ - .

.
.A

(d) 'hen, fby the SSS: property of triangles, , ‘ .
! . ? L .
o AmBp=- T . .




6. (Section 11-k.)
The figure below is a rectangle. Point M is the midpoint of
] 5 . - ¢ —_—

hd «

.
P

. -0, ..
- The following congruences are true. * ) o

() '»A“ﬁ B .. .. S
. By the o congruence property, A ADM= A BCM .,
. B o ’ : . ' )
(Section 11-5..)- B R
The measure 'o‘f a straight angle is : e e
(Sec;tiop - 5 ) . . S .
- In the, Pigure’ to the right R D
what< is tl‘le mea.sure of . * - %0 - M.
z'.x? IR o . N E
. N ] ] " - N . Py . ] i ":, o ‘ -
“ - . Y oq . . s . * r .
S L RO - ;o . Y .
P - . .. .. - N .-' ¢ ) . ) - " - B a ’. n
9,¢ (Section We5) e LT e e
In‘thé"figure- to “the pight - s e
Zﬂ.,lx.’l Vo 'and Lz L o

- are all congrue'nt to each . — -,
p’cher. Then m:L must be . . g

s . o )-' ‘/i'}: ' ”f".’v




10. (Section 11-5.)

In each figure, find the measure of / x .

3

(Section 11-5.)
In the figure to the right,
(a) What is the sum

(c)

(d)

_:‘\\\\EE\\\‘X

mix+mily+midz+30 %

. (b) vhat is'the sum

mix+mly+méz?
» 'I, ? .

s
)

12, | (Section 11-6.)
¢ " Any pair of vertical angles are

3

r

13. (section-l1-6.)

;o ”In'each‘figufe,,find m/x and mZly.

(a)

il
— 3




Ed

1k, i -6.
(Sect oniil'é )~ .'\
The figure below is a rectangle.,

T m/w+m/lx+mly+m/lz=

» 4 *
-

In the figure above, :?l I dooo T

(a) Neme a pair of alternate interior angles:

(b) Alternate, interior angles have

16. —(Section}11-7:) .
Use the drawing at the right,
where £, i £, , to find thé
following measures. -
“ (a) '
o (b)




[ ~— . -
: 11-pP-6
17. (Section 11-8.). ' p
(a) The sum of the measures of the angles of a triangle is .
(b) This is the seme as the measure of a " angle, .
L] ; * . N 7 A : .
18. (Section 11-8.) ' . :

In each case find the measure of / x .

m/x = ,' ' m/x =

19. (Section 11-9.)
The figure below is a pardllelogram.

D . - ¢ .

’ k)
¢ -
« # R

(8. mlw=m/_" - N -

(b) m/ =m/lx . S

(¢)* Opposite gngles of a parallelogram are ' .

in measure. - ’ ) ) o ’
e e — T s . ) el CE o7
T (a) BD= . i \f . < g
. L . + 2

1) .Opposite.asic?eg of a para‘l‘le]'.o'grgm are " 3 : o

' in measure. "' - ' L7 ’ :

(g) AD | - T : . T o ,

(h) ” AB : ‘ ’ " T

(1) Opposite sides of a parallelogram are

-~

() m/Zw+mlZx+m/y+m/lz =
o, .. 141

A48




- TEST

Chapter 11 . o

'

»
-

1." Congtruct a line through point P parallel to £ -

.
. .
. .
» N
N

‘ . : Yy .. SR
©-p. ¢ How many lines can pass through :
:‘;po‘int P _that are: ’

© (a) pa%a;lél t§ o, ?
, ? - (b) perpendicular to; 4, ?

=

N

“
'

£

N

- AN PR v .
3. . If 'we want .to write in symbols that £, is parallel to Ez‘ we
would yrite: £ R ' .

PAruntext provided oy enic [N




4. - In the figure below, 4, 1is garallel to Zé', 50

A : . . :
1 ’ 4 z
- L L L L U

.

]
Y

‘r . N . . N \

. (a) all of . the perpendifiiii/;iﬁg segments are
) to each other. :

¢
'u

(b) £, and 2s are everywhere the distance apart.

5. The figure belo% is a rectangle with a diagonal drawn.
& ‘ B

(¢) AC = . _
. (d) ‘Theﬁ,\by thf property of triangles,
oA = A

2

6. The figure below is a rectangle. Point M is the midpoint of
AB ; thus MA = MB . T D v

]

. > ’

a) M = B
b ., MBC
TA A M B

¢

IR

IR

(
(
(e
(a

Then, by the ' congruence property. pf triangles,

A

in
b




DU A _ BRI X
’ If an angle has a measure of 18_0,\:11‘; the angle must ’oe.a\

/l- N / angle., | )

' - A\
In thj figure to the right, if
zl is perpendicular to m._L '
then angles w , x , ¥y , and 3z
mist all be

to each. other.
7,

» ’

In each figure below, find the measure of \l

30

In the figure to the right
name a pair of vertical angles.

VA and [/ T \

In each figure find m /'x and m / y .

(a) v /(b,)
— X ¥y -

20~ 160




: r'l3. In-the figure, below £y I £, - Name g pair of alternate .
S f 1nte{;or angles . ' ’ X .
- and ‘ . g '
. - . 2 -
. D .
s ; . h
: ’ v . .
- £ 0 .
) N 2"‘ " &
.. lh .-Use ;he draw1ng at the right RPN o
. here £y I £, to £ind the ’
i followlng measure%., -
o (a) m/Za¥ o
(b) m/Zb = e <N
¥ - - " L1 .
et ’ A ¥ - !
L . (C) m l c = - /,r , 3
, @) m/ldas= - . - co
(e) mZe= . e .
. (£) m/£= S
- (g) m l g =“e - . - )
’ " " L] \ .
- :, - lhs ' L <' N
\)‘ - ' T s * - ) <'

ERI!

Aruitoxt provided by Eic:

.

.

.. The_measu%e of each of the angles .w, x-, y ,

v

and 'z’




f

miw+m/lx+mly = . .

-

. s

. 16, In each case find the measure of / x .

‘ ) ' (b)

m L x = ' mix=

17. The figure below is a parallelogram.
’ B C

:‘ : 0 :
: Z,
. . DW N
. ) M . .
) : : ¢
(a) -Neme two angles that have equal measure.
JA and / -
" (b) Name two -line segments that have equal measure.
. e and . ’ .
g £ ..
) (c) ‘What is the sum of the measures¥f the angles of a
i ) . - ‘ ¥
parallelogram? - - . . -
N © R . * /‘
\ .
. N \ s, . s
> \ o . e e <
N ¢ - M ‘. ) !
A 4 -
N ~ . , 1% ’ “; LT
O . ! - ' - . [ .
- W
» by ’ ' \ . ’ ) ’ ”
e . /,
) ' 146 - L
| o L : : .
- ’ loag® . "
ERIC - woay1
oo v . - ) ' S




CHeek'Your Memory: Self-Test . Lo

£y
-

(sectiion 7-8.) { o . - .

J

Fini h the following tables to show the outcomes from tossing .

thre coins o
. l . Second Coin . Second Coin
|| B T : H T
! q I L) . 1 N -
First H : : %1rs%‘ HH || HEE HHT
« Coin T . and HT -
- -Second
Coins

,
: ' ‘ N,
(“ - .

1

For three éoing:

(a) P(2 héads) = ,

(b). P(at iéaﬁt 2 heads) = —_

(e] Péno eads)

(@) P(at cebt T head) =

(e) Withopt making another table, find the probabllity of L heads

. ~ s
e .. if you, toss 4 coins -
» .

# (Section 8 -7 )
M&teh each equation on the left with an equlvalent equation on the
right by writlng the correct equation on the line. .

(a) sx»m—,a*:’ T | a
. | A‘Sx R

x =6

/," . P -
- 7 - . s

() 53510 =5

]
T\




+ 3. (section 10-2.) - -
Divide. ‘

(a) T[WEEE ' - (e) 5[k -

-

V(b)“ 25[3%50 (@) 8[5363

L,  (Section 10-~9.)
’ Give ‘%hé»'_«éecimal name for each number.,

(a) 3= ERCEE
() 3= . () 2 -

(c)

oo}

~

5.  (Sections 10-11, 10-12, gndﬁlg;n_,.)_
Find the answers.. Watch the signs! o S

¥

P

...{a) . .395 + 2.1k BRI R )

l,“Ju\ - ) ; r
r . ,. . . . .
(b) 3.15 - 2.786 =" .
“ . ————— i . ,
C I TIN ) NERN ’
X IR O LN >
- (c) 0T -X-25.02" - = . N |
R ::(:g-;‘\ ':‘ * ""_‘ \‘;

ST - ) ~J

. -,;.{»’ e - .

* Now check your answers on the rext page. If you do not have them a1l -~
rigilt , g0 back and read the section aggi-ri. o

- v l,.{.—8 -_. - . - “:-' R

A > ’ﬂI (-Jf) Co

&) !




Angwers to Check Your Memory: .Self-Test f

Second Coin

H: m M

—
[

* Third Coin
E | T

H || #H |” HT . "

HHH HHT

First

T TH T

and * L

HTH | HTT

Second

-

(v)

(e)

v Coins

=RENEY

P(2 heads) = g 5

I
o} &=
&
n -

P(at least 2 heads)

P(no heads,) = % .
P(at least 1 head) = %

1

P(4t heads) = i

If you toss L4 coins,

]
]
no

149

=D
N
ha




no

& -
[CV)
W= e
ow W
_OO CD

|

o [~0
oQ |lvwn
oo loo

.125

.395‘+ 2.1 = 2,535

-

i f.ls - 2,786 = .36k

7

.07 X .5 = .035

6

-:-63—:20’




